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ADVANCED MATERIALS 


German D-2 Space Experiments May Pave Way 
for New Metal Alloys 


94UW'S0237A Duesseldorf HANDELSBLATT in German 
17 Feb 94 p 20 


[Report by Technical Journalist Anatol Johansen] 


[Text] Materials scientists seem to be close to the real- 
ization of an old dream. Some 30 years ago there were 
hopes that it would be possible to make new types of 
metal alloys in space possessing characteristics that it 
would not be possible to make on earth. According to 
experiments performed during the D-2 mission, it 
appears that wish will soon be fulfilled. 


One thought was to mix lead and aluminum evenly to 
make a new alloy. This is not possible on earth, because 
both metals are liquid and do not mix with each other 
simultaneously. Instead, the light aluminum floats above 
the substantially heavier lead. The result is two layers 
instead of a mixture, a so-called ““mono-tectic alloy.” 


In the weightlessness of space, everything would be 
different—or so it was thought. Since weight would no 
longer play a role, the thinking went, 1t would be possible 
to mix lead and aluminum or various other heavy metals 
to make new alloys. But at first this remained an illusion, 
and the results were, instead, very surprising. At times 
the one metal would form a sphere, the other metal a 
shell around it. In other experiments, the one metal 
would take the form of large drops embedded within the 
other metal. 


But the materials experts did not give up. Now, it 
appears, the Germans have scored a breakthrough. At a 
press conference of the German space agency DADA in 
Bonn, Lorenz Ratke from the German Aerospace 
Research Institute (DLR) reported success. 


The reason for the uneven mixing in space is that a flow 
or current is formed during the cooling of a molten bath 
(“Marangoni Convection’): material flows from the 
more quickly cooling edge to the middle of the hot melt. 
This then leads to a separation of the metals and to the 
formation of lumps and other irregularities. 


Using a computer model, Ratke and his coworkers 
attempted to predict mathematically the formation of 
these lumps and drops. Before the last manned space 
flight, the D-2 mission in spring of 1993. the computer 
model for separation processes in space was complete. It 
was eagerly awaited to see if the mathematical prognosis 
would prove correct in the space experment to follow. 
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As Ratke reported in Bonn, that was the case. The alloy 
behaved exactly as predicted. This created at the same 
time the mathematical possibility of stopping separa- 
tion processes in molten metal baths on earth as well. 
The heat flow in the molten metal melt (Marangoni 
Convection) which was meticulously studied in space 
could now be used in the gravitational field on earth to 
prevent the sinking of the heavier metal and to main- 
tain an even alloy. 


If the theoretical model were to hold up in practice, there 
would be an immediate revolution. Since Ratke also said 
in Bonn that in as little as five years it might be possible 
to manufacture sliding bearings of motor vehicle engines 
(for example, for crankshafts, connecting rods or cam- 
shafts) from newly created composite materials. With 
less frictional wear and greater compression and temper- 
ature resistance, this would enable the manufacture of 
substantially improved automobile engines which would 
last longer, use less gas and be considerably less harmful 
to the environment than are the engines used today. 


GEC-Alsthom Develops Advanced Ceramic 
Composites 

94WS0256E Paris AFP SCIENCES in French 
17 Feb 94 p 19 


[Unsigned article: ““GEC-Alsthom Achieves ‘Major 
Advance’ in Ceramics Field”’} 


[Text] Paris—Composite materials with a ceramic 
matrix four to six times stronger than conventional 
ceramics were developed by a GEC-Alsthom research 
center, the French-British consortium announced on 10 
February. 


This “major advance” in the field of ceramics, the 
consortium ‘emphasized, was achieved as part of a 
research program with a price tag of ECU2 million 
(13.2 million francs [Fr]); 1t was pursued by several 
European countries under the direction of Engineering 
Research Centre (ERC) of GEC-Alsthom at Stafford 
(United Kingdom) under the aegis of the European 
BRITE-Euram program. The new materials—whose 
rupture strength is similar to that of aluminum—could 
find uses especially in aviation and space, in gas 
turbines, optical equipment, and armor plating, partic- 
ularly for the protection of individuals. 


This research program also included the development 
of the corresponding manufacturing process and the 
design of software permitting its use in the production 
of complex pieces. Furthermore, this software can also 
serve for modeling other composite materials with a 
fragile matrix, such as carbon-carbon or reinforced 
concrete. 
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UK: Shock-Resistant Ceramic-Matrix Composite 
94WS0274A Paris L’';USINE NOUVELLE in French 
3 Mar 94 p 33 


[Article by Pierre Laperrousaz: “Ceramics: Fibers 
Improve Shock Resistance’’—first paragraph is 
L’USINE NOUVELLE introduction] 


[Text] British researchers add carbon fiber to a ceramic 
matrix to improve the shock resistance of the material. 


Ceramic composites that can be worked (almost) like 
their organic-matrix relatives—This is one result of the 
BRITE [Basic Research in Industrial Technologies for 
Europe]-Euram project headed by the Engineering 
Research Center (ERC) of Stafford, England, a research 
laboratory (110 people) under contract that belongs to 
the GEC-Alsthom group. 


The objective is to develop easy-to-work high- 
shock-resistance ceramics. Actually, brittleness is the major 
drawback of these materials, and it prevents technical 
people from making the most of their other characteristics: 
stiffness, light weight, resistance to heat and corrosion, low 
thermal expansion coefficient. All these characteristics are 
of paramount interest for aerospace, gas turbines, optical, 
armor-plating and many other applications. 


By adding up to 60 percent of filament fibers (carbon and 
silicon carbide) to a ceramic matrix, the British researchers 
managed to produce materials with a shock resistance four 
to six times greater than that of an ordinary ceramic. These 
materia:, can also withstand temperatures well above 
1000xC with very little thermal expansion. 


Process Suitable To Manufacture Wide Range of 
Composites 


The matrices are based on silicon oxides or aluminum 
silicates. One particu.ar characteristic of the ERC process 
is that they are prepared from liquid precursors which first 
soak the reinforcing fibers and are then densified by 
curing. A very wide range of composites can be manufac- 
tured by this process, by varying the nature of the constit- 
uents, the proportion of reinforcing fibers and their orien- 
tation, etc. Therefore, to make things easier for design and 
engineering departments, one of the participants in the 
project, the Bertin company, was put in charge of devel- 
oping software to model and design a composite structure 
based on the stresses it will have to withstand. 


[Box, p 33] 


The BRITE-Euram Project 


¢ Project duration: three years. 

¢ Cost: 16 million francs. 

¢ Participants: ERC (Great-Britain), product formula- 
tion and manufacturing process development; 
Eniricerche (Italy), study of reinforcement-matrix 
interactions; BHP (Ireland), mechanical and thermo- 
mechanical testing; Bertin (France), structure 
modeling and designing software. 
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AEROSPACE 


ESA Approves Columbus Device 

94P60116A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAF1 
in German 20 Jan 94 p 8 


[Text] The European Space Agency (ESA) has approved 
ECU477.4 million for continuation of the Columbus 
Program and the MST [Manned Space Transportation] 
program for manned space flights during this and next 
year. However, this budget must still be formally 
adopted on 3! January. The ESA countries contirmed at 
the meeting their readiness to participate in the interna- 
tional space station Alpha, the building of which can be 
begun in 3-4 years, and in whwh the United States, 
Canada, Japan and Russia will de involved, besid-s ESA 
members. The ESA Council decided a *he meeting on 
budgetary and administrative merging of the Columbus 
program with scheduled joint space flights of European 
and Russian cosmonauts. The Columbus program 
amounts to 270.4 million Ecu. 


Hypersonic Space Plane Models Tested in 
German Wind Tunnels 


94WS0248A Bonn LUFT-UND RAUMFAHRT 
in German Nov/Dec 93 pp 14-17 


[Article by Armin Stromberg, graduate engineer, since 
1989 salaried scientist at the Aerodynamics Institute, 
RWTH [Rhine-Westphalian Institute of Technology] 
Aachen, staff member, special research group 253; and 
Friedhelm Decker, graduate engineer, since 1989 sala- 
ried scientist at the Aerospace Institute, RWTH Aachen, 
staff member, special research group 253; under the 
rubric “Aeronautics: Aachen ELAC I Hypersonic Con- 
figuration in DLR’s [German Research Institute's for 
Aerospace] High-Pressure Wind Tunnel’; first 
paragraph is an introduction] 


[Text] Special research group (SFB) 253, “Aerospace 
Vehicle Design Fundamentals,” in Aachen, sponsored by 
the German Society for the Advancement of Scientific 
Research (DFG), has as its objective the development of 
reusable aerospace vehicles. The ELAC I (elliptical lift 
configuration) guidance configuration presently forms the 
basis of the theoretical-numerical and experimental 
studies. Here it is a question of the lower stage of a 
reusable, horizontal-takeoff-and-landing space transport 
system that has to operate in the velocity range of 0 < M . 
<= 8. This Mach number range can be covered in the 
various wind tunnels in Aachen. Because this cannot be 
done for the necessary Reynolds number range, the ELAC 
I was studied in the German Research Institute’s for 
Aerospace (DLR’s) high-pressure wind tunnel in Got- 
tingen for the simulation of high Reynolds numbers. This 
was made possible by an arrangement between the head of 
DLR’s wind tunnel main department, Dr. O. Lawaczeck, 
and the SFB’s spokesperson, Professor E. Krause, Ph.D. 
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The development of horizontal-takeoff-and-landing 
space transport systems (aerospace vehicles or shuttles) 
is designed for the future. They are completely reusable 
and in this respect essentially differ from the American 
Space Shuttle. Single- and two-stage designs are pres- 
ently being discussed worldwide. 


The Aachen ELAC I hypersonic configuration, as an 
air-breathing lower stage, is to carry a rocket-powered 
upper stage to an altitude of about 40 kilometers and to 
accelerate it to the speed of about Mach 7 to 8. The 
ELAC I, in controlled aerodynamic flight, will return to 
the earth after stage separation has taken place. 


The ELAC is a 1.1-aspect-ratio delta wing whose profile 
is made of up two semiellipses having different minor 
semiaxes. The leading edges are rounded, which is nec- 
essary in order to reduce the thermal stress at hypersonic 
speed. The propulsion system is installed on the lower 
side and is still under study. Two vertical-tail surfaces for 
stabilizing and steering the flight vehicle are mounted 
externally in the area of the rear section. Eight models of 
the ELAC I configuration for various measuring tasks 
have been made thus far in Aachen. 


With sufficiently large angles of attack, the flow over 
high-swept wings is characterized by the formation of 
leading-edge vortices (figs, p 15 [figures and photos not 
reproduced]). These originate because of leading-edge flow 
separation. The high peripheral velocities of the primary 
vortex result in pressure drops on the upper wing surface. 
Additional flow separation can result because of the pres- 
sure distributions that ensue (fig, p 16, top). 


With sharp-edged delta wings, the flow separates directly 
at the leading edges, whereas the exact position of the 
separation line at round leading edges depends strongly 
on the angle of attack and on the Reynolds number. This 
separation line on model surfaces is determined experi- 
mentally by the painted flow pattern method, for 
example. In order to obtain more accurate evidence of 
the vortex system’s three-dimensional topology, the flow 
has to be made visible, by introducing smoke, for 
example (fig, p 15, bottom). A precise forecast on the 
basis of theory alone is not yet possible at present. 


The experimental determination of this kind of data is of 
decisive importance for the validation of numerical 
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calcn lation methods, because it is a basic principle of the 
Aachen special research group to investigate every ques- 
tion from the experimental and theoretical angles. 


The necessary Mach numbers can be simulated in the 
Aachen wind tunnels, but it 1s possible to realize only to a 
limited degree sufficiently high Reynolds numbers. 
Because the Reynolds number has a great influence on the 
configuration described, this influence was studied in 
DLR’s high-pressure wind tunnel in Gottingen. The static 
pressure can be raised to 100 bars maximum in this 
Gottingen wind tunnel, which has a closed- 
working-section design (working section cross-sectional 
area of 0.6 x 0.6 m*). The Reynolds number increases 
accordingly because of the proportional density increase 
associated with this. An increase of by more than a power 
of ten is attained in the HDG [Gottingen high-pressure 
wind tunnel] as compared with the Reynolds numbers 
attainable in the Aachen wind tunnels. For instance, 
painted flow patterns were able to be recorded by DLR 
Gottingen over a Reynolds number range of Re = 3.7 x 10° 
to Re = 4.6 x 10’ and pressure measurements could be 
made for the ELAC I (fig, p 16, bottom). The painted flow 
patterns give an important insight into the nature of the 
flow on the model surface of the configuration. An analysis 
of the structures obtained provides quantitative data on 
the position of the separation point and the attachment 
point. It is possible to state that with increasing Reynolds 
numbers the primary separation line wanders away from 
the leading edge on the upper side of the model, and this 
results in higher suction peaks at the round leading edge. 
Furthermore, pressure measurements show that the pres- 
sure minimum, developed by the primary vortex, on the 
pressure profile is reduced with increasing Reynolds num- 
bers. This can be due to the fact that the vortex moves 
away from the body contour and becomes weaker. 


The determination of force coefficients and momentum 
coefficients is an important component of aerodynamic 
and flight-mechanical studies. Therefore, measurements 
of these kinds were made to begin with on the ELAC I 
configuration at subsonic speed in DLR’s wind tunnels 
in Braunschweig and those of Darmstadt Technical 
College, in order to study the influence various tunnels 
exert. Similar measurements are planned in the DLR’s 
HDG in Gottingen, in order to analyze the influence of 
high Reynolds numbers. 





Table of Various Models With Their Measurement Objectives and the Wind Tunnels Used 





Scale 1:65 


1:100 1:240 





Length of Model 110 cm 


72cm 


30 cm 








Measurement Modular-design aluminum model for Polyurethane model for flow-pattern Aluminum and araldite models for 

Objective measurement of force and pressure visualization flow-pattern visualization and mea- 
surement of force and pressure 

Used In Subsonic wind tunnels of DLR’s ILR’s subsonic wind tunnel Shock-wave tunnel of Aachen Tech- 


Aerospace Institute (ILR) in Braua- 
schweig and Darmstadt Technical 
College 








nical College's shock-wave laboratory; 
40 x 40 cm* wind tunnel of Aachen 
Aerodynamics Institute (AIA); DLR’s 
HDG in Gottingen, ILR’s and AIA’s 
model basins 
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Photo Captions 


1. pp. 14-15: Different models were made of the ELAC 
I for various measurement tasks, and these models 
were studied in a number of wind tunnels. The ELAC 
I in AIA’s subsonic wind tunnel. 


2. p. 15 (top): Diagrammatic sketch of the vortex system 
around the ELAC I. [Primary, secondary and tertiary 
vortices illustrated. } 


3. p. 15 (bottom): Vortex system made visible by laser 
light-intersection method and smoke. Left-rear view. 
The size relationships of the primary, secondary and 
tertiary vortices are clearly visible. 


4. p. 16 (top): Measured pressure distribution on the 
ELAC I (model on a scale of 1:65) in ILR’s subsonic 
wind tunnel with a wind velocity of 50 m/s, an angle 
of attack of a = 20 deg and a Reynolds number of Re 
= 3.7x 10°. 


5. p. 16 (middle): Visualization of near-wall streamlines 
by means of oil pzint in DLR’s high-pressure wind 
tunnel in Gottinget:: wind velocity of 35 m/s, angle of 
attack of a = 20 deg , Re = 4.7 x 10’. 


6. p. 16 (bottom): Measured pressure distribution on 
ELAC I (model on scale of 1:240) ir the HDG with a 
wind velocity of 35 m/s, an angle of attach of a = 16 
deg and variation of the Reynolds number. 


German Space Agency Outlines Activities Under 
Reduced Budget 


94WS0248B Duesseldorf HANDELSBLATT in German 
17 Feb 94 p 29 


[Article by “rtr/vwd/adn” under the rubric “Companies 
and Markets: DARA/1.6-Billion-German-Mark [DM] 
Budget for 1994 an Eighth Smaller than for 1993— 
Spectacular Mars Mission. New Boost for Manned Space 
Flights”’} 


[Text] Bonn, Wednesday, 16 Feb 94 (HANDELSB- 
LATT)}—Federal Research Minisier Paul Kruger and the 
German Agency for Space Affairs (DARA) spoke with 
satisfacticn about the key resolutions of the council of 
the European Space Agency (ESA) concerning a new 
European program for manned space flights. The go 
signal for reorganization of the Columbus program 
(Europe’s contribution to the international space station) 
and the MST (the transport to the station) has come now, 
they say. These programs are to be brought together. 


DARA chief executive Jan-Baldem Mennicken received 
the key resolutions “with delight.” ESA is functioning 
again because of them. As Mennicken said to journalists 
in Bonn, DARA has at its disposal, with DM1.6 billion, 
over approximately DM200 million less than it did last 
year. 


Around DMI! billion of this was earmarked for contri- 
butions to European astronautics, and about DM400 
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million for the national program. The remaining DM200 
million is, among other things, DARA’s own funds and 
money for the DLR [German Research Institute for 
Aerospace] research institute. Mennicken said that, for 
the years 1994 to 1998, around 34 percent of DARA’s 
funds will be paid out for extraterrestrial operations, 25 
percent for observation from the earth, 18 percent for 
research in the area of weightlessness, and around 7 
percent for the field of telecommunications. Stronger 
consideration for telecommunications is to be made 
possible by the redirection of investments. 


The “Mars °94” mission, in which a satellite will be 
launched in October to our neighboring planet from the 
Russian Baykonur space flight center, is among the high 
points of space research this year in which Germany will 
take part. A high-resolution stereo camera and a wide- 
angle stereo camera that are being designed by Dornier 
and the former GDR Institute for Space Research will be 
on board. In addition, the German-American Galileo 
space probe launched in 1989 is to be a witness to the 
collision of the Shoemaker-Levy comet swarm that will 
crash into Jupiter in June at 215,000 km/h. 


DARA manager Professor Heinz Stoewer referred to the 
economically relevant projects that are to begin this year. 
He named in this connection, among others, the GPS 
air-navigational satellite system that is to make a contri- 
bution to greater air-traffic efficiency. Furthermore, he 
mentioned the German-Japanese Express joint project. 
It will help research and development in the field of 
re-entry technology. Above all, German industry in close 
cooperation with Russia will apply and test technologies 
thai enable the re-entry of space vehicles into the earth's 
atmosphere. Japan is providing the carrier rockets in the 
Express project, and Germany the re-entry capsule. 


Eurocopter EC135 Makes First Flight 
94WSO250C Paris AFP SCIENCES in French 
17 Feb 94 p 16, 17 


[Unsigned article: ‘“‘First Flight of New EC135 
Helicopter by Eurocopter’’] 


[Text] Paris—The new light, twin-engine helicopter, the 
EC135, designed by the French-German Eurocopter 
Company, made its maiden flight on 15 February at the 
Eurocopter Deutschland Flight Test Center near 
Munich. 


The EC135 is a direct competitor of the American 
Explorer MDHC 900 (MacDonnell-Douglas) which had 
already clocked 120 flying hours in December; the EC135 
is the first civilian craft produced by the Eurocopter 
Group. Craft sold so far under this brand name were 
derivatives of models by the former helicopter divisiors of 
MBB [Messerschmitt-Boelkow-Blohm] and Aerospatiale 
that merged their operations to create Eurocopter. 


According to the French-German firm, the market for 
light, twin-turbine helicopters (2.5 t) should come to 
1,350 units over the next 10 years. The EC135 can carry 
from 5 to 7 passengers and is part of the Eurocopter 
assortment between the BK117 and Ecureuil-355. Its 
maximum range with standard fuel tank is about 800 
km. It should be placed in service in 1996. 
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Germany: Casting-Important Alloying Technique 
Studied on D-2 Missior 

94W'S0255B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 

in German I1 Feb 94 p 8 


{Article by RE: “D-2 Mission Confirms Computerization of 
Alloy; Marangoni Convection Prevents Separation, 
Important for Casting Industry”] 


[Text] Frankfurt—The German Aerospace Research 
Institute (DLR) in Cologne reports that a space experi- 
ment might contribute to improvement of the produc- 
tion of a more environment-friendly friction bearing for 
the manufacture of automobiles. During the “Mono” 
experiment the German D-2 space mission succeeded for 
the first time in constructing a computer model for 
certain processes involved in the production of alloys 
and in successfully testing it in an experiment in space. 
With it it is possible to evenly distribute materials of 
different weight, like lead and aluminum, in a melt. 


The Marangoni convection, a physical effect that mani- 
fests itself as a heat-induced current, is specifically used 
to prevent the heavier substance from sinking. 


In order to obtain as even distributions as possible on 
earth too, gravity and the Marangoni convection are, as 
it were, played off against one another: Gravity, which 
pulls the material dow award, can be compensated for by 
the lift resulting from specific heating of the different 
kinds of material droplets. This prevents separation of 
the fluid alloy components which, in short, results in 
even doping in the solidified alloy if the process is 
precisely controlled. 


The DLR says that its experiment has now made it 
possible to predetermine the whole operating sequence. 
Casting methods could be more systematically opti- 
mized with the knowledge gained from this experiment 
than by costly and time-consuming series of experiments 
on earth. As the DLR further explained, the knowledge 
gained from this space experiment could have far- 
reaching consequences for industrial production and 
ordinary commercial sectors. Thus, for example, crank- 
shafts, connecting rods, or camshafts will be installed in 
automobile engines with friction bearings since ball and 
roller bearings do not withstand the mechanical strains 
of engine operation. As for these bowl-shaped bearings, 
they consist of composite materials in which soft mate- 
rial, distributed as finely and evenly as possible in a very 
tough matrix, is embedded. With this new knowledge it 
should certainly also be possible to develop better mate- 
rials and combinations of materials for these kinds of 
applications. 
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France: Faulty Launch of Ariane Carrier Rocket 
Called Expensive 


94WS0255D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Feb 94 p 8 


{Article by K.T.: “Ariane: Bad Luck Delays Follow-Up 
Launch; 63d Ariane Flight Will Be Biggest Insurance 
Loss’’} 


[Text] Munich—The loss of the Ariane carrier rocket 
along with two satellites on flight number 63 on 24 
January is the most expensive insurance loss in the 
history of space flight (see also BLICK DURCH DIE 
WIRTSCHAFT, 26 January). The operation was insured 
for $356 million (about DM613 million). About 10 
percent of it was chargeable to the firm’s own Ariane 
insurance. The large remainder will be distributed over 
30 companies, which are in turn backed by 50 reinsurers. 


They cannot say yet say how the faulty launch will affect 
Arianespace. They have to wait for the examining 
board’s report first. Presumably, they simply cannot 
afford to go on as they have up to now. The defective 
turbopump cannot be inspected; it sank in the Atlantic. 


In any case, since there will be a lengthy pause in 
operations, it is doubtful whether it will be at all possible 
to go ahead with the | 1 satellite launches planned for this 
year. Arianespace chairman Charles Bigot thinks that 
they may be able to shorten the preparation time for each 
launch from the four weeks needed today to three. The 
goal of achieving another 30 launches by the end of 1996 
must not be lost sight of. 


After deducting the premiums and Ariane’s share of the 
insurance to be paid, the insurance industry will be left 
with damages amounting to $266 million. This will 
probably exhaust the surpluses obtained in the interna- 
tional satellite insurance business over the past few 
years. Since market experts estimate the income from 
premiums over the past 10 years at $1.8 billion and 
settlements of damage claims at $1.6 billion, insurers in 
this branch of the industry will now be operating with 
losses. 


On the other hand, since 1990 Arianespace insurers 
alone have probably made a profit of about $800 million. 
If all 62 Arianespace launches are taken into account, the 
insurers earned a net profit of at least $200 million up to 
the flight 63 disaster. It must be assumed that the 
premiums will increase in the immediate future and 
probably come close to the present upper limit of 21 
percent. Bigot hopes too that Arianespace will be left 
some leeway with acceptable premiums. 
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SNECMA, Rolls Royce Plan Supersonic Engine 
94W'S0272C Paris AFP SCIENCES in French 
3 Mar 94 p ll 


[Article: ““Twenty-Five Years After Concorde’s First 
Flight, A Proposal To Build Successor Engine”’] 


[Text] Paris—On 2 March, the 25th anniversary of the 
first flight of Concorde 001, the first Concorde proto- 
type, two European groups—Rolls Royce (United 
Kingdom) and SNECMA [National Company for the 
Design and Building of Aircraft Engines] (France)— 
unveiled their proposal for a next-generation engine for 
supersonic commercial aircraft. 


After four years of study, the two manufacturers, who 
built the Olympus 593 that powers all Concordes now in 
service, believe the best successor engine is a twin- 
spooled, variable-duct turbofan: the ““mid-tandem fan” 
(MTF). They say the engine should address the harshest 
criticisms leveled at the Franco-British SST: that it costs 
too much, burns too much fuel, and emits too much 
pollution. 


Rolls Royce and SNECMA say the MTF should permit a 
significant reduction in fuel consumption and noise 
levels (at least 15-20 dB). And the combustion chamber 
should emit 80 percent less carbon monoxide. 


The characteristics of this engine, which is competing 
against another design that meets the same specifica- 
tions, are being reported to major engine builders all 
over the world who are working on development of the 
SST of the future: Aerospatiale, Alenia, Boeing, British 
Aerospace, Deutsche Aerospace (DASA), and 
McDonnell Douglas. 


But plans for a Concord successor to fly at Mach 2.4 with 
300 passengers on “oard (versus 100 at present) may 
gather dust indefinitely, due to excessively large devel- 
opment costs that could make it impossible to operate 
profitably, experts opine. 


According to a joint Rolls Royce-SNECMA study, fares 
for supersonic flights must be no more than 20 percent 
higher than those for ordinary flights. If builders meet 
that target—and meet the same noise and atmospheric 
emission standards as subsonic aircraft—the new SST 
could take up to a 50 percent share of the long-distance 
carrier market. 


Technically, certification of a new-generation supersonic 
aircraft could come as early as 2005, according to Mr. 
Louis Williams, NASA research director, questioned last 
week at the Singapore Air Show. 
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France’s SEP To Improve Russian Ion Propulsion 
Technology 


BR2803121994 Paris LE FIGARO in French 
23 Mar 94 p 15 


{Article by Jean-Paul Croize: “The West Learns About 
Satellite Engines from Russia; Cooperative Agreement 
Signed”’] 


[Excerpts] lon propulsion technology, abandoned in the 
West, has been under development for over 20 years in 
the former Soviet Union. It combines elegance and 
economy for very low levels of power. 


Electricity, by replacing chemicals for the propulsion of 
satellites, could revolutionize this high-technology field 
over the next few years. This 1s how the heads of the 
European Propulsion Company (SEP) see the future, the 
day after the successful test of plasma engines on board 
a Russian satellite. 


After having designed the propulsion units of the mis- 
siles for our deterrent and of the different versions of the 
Ariane rocket, SEP, a French company despite its name, 
has just linked up with a Moscow manufacturer and an 
American group. The aim of this venture is to acquire 
expertise in another type of propulsion, which is even 
more astonishing than cryotechnology using oxygen and 
hydrogen: Ion propulsion, a technology which is not 
based on combustion, but which turns into plasma the 
gases used to produce thrust. [passage omitted] 


Second Generation 


Though it has been known as a theoretical concept for 
decades, this new technology has never been practically 
developed in the West, but has remained in the labora- 
tory, as a curiosity or a blueprint. [passage omitted] 


Things were different for the Russians, who, without the 
requirement to achieve profitability, explored every 
existing technological solution and were thus able to 
produce the first small ionic propulsion units, which 
began operation in the Soviet Union in 1972. 


Only when Communism collapsed did some Western 
firms discover what the Soviets had achieved in this 
field, leading them to link up with the Russians so as to 
improve engine design and increase performance. 


As a result, SEP sigued two agreements last year: The 
first, involving the Russian firm Fakel [name as pub- 
lished] and the American company Space Systems/Loral, 
will focus on an ion engine already operating in Russia 
and adapt it for use in Western satellites. The aim is to 
launch it on the European market between now and the 
end of the year. The other agreement, with Kaliningrad’s 
Mirea [name as published] Institute, aims to develop a 
more powerful second-generation propulsion unit. It is 
expected to come to fruition within two to three years. 
However, the thrust produced by ion engines will remain 
low, whatever improvements are achieved: The eight ton 
engines which the Russians and SEP have been testing in 
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orbit on the Gals satellite since the end of January 
provide thrust of 80 millinewtons. The second genera- 
tion 1s currently being researched by the Russian Mirea 
Institute and the French SEP. However, improvements 
will only be limited to specific impulse (the time during 
which a propulsion unit produces | newton in thrust 
with | kg of propellant) and to the operational life of the 
propulsion unit. 


Thus, it is likely to remain impossible—at least in the 
foreseeable future—either to apply ion propulsion to the 
rockets themselves, or to use it for the apogee engines of 
satellites. However, even though such levels of thrust 
remain elusive, ion propulsion still offers one funda- 
mental advantage, which alone is enough to justify the 
West's new-found interest in it. “A geostationary satel- 
lite weighing 3.5 tons at launch and with a 15-year 
lifespan presently has to carry 2 tons of liquid propellant 
to get into orbit and remain there. The use of ion 
propulsion to maintain itself in orbit will enadle overall 
savings of 8L0 kg” according to Jean-Claude Corai, one 
of the commercial managers of SEP’s “small-scale pro- 
pulsion” group. Consumption of xenon will amount to 
only around 100 kilos over 15 years’ operation. 


Given the very rougn launch cost estimate of approxi- 
mately 200 French francs for each gram put into orbit, 
such a gain in mass offers very promising prospects for 
manufacturers and operators of satellites. 


First, it will enable them to considerably reduce the mass, 
and thus the launch cost, of a satellite. Second and for- 
most, plasma propulsion will improve the payload-service 
components ratio, whereby the proportion of payload— 
repeaters and amplifiers for telecommunications, radiom- 
eters for observation or for meteorology, etc.—will 
increase greatly in relation to service components such as 
batteries, stabilizing motors, and their ergols. 


Current projects of the National Center for Space 
Research suggest that this electric propulsion, for which 
SEP holds exclusive European marketing rights, could 
undergo initial testing in 1997-1998, in an “experimen- 
tal national telecommunications satellite’ on which the 
government is likely to reach a decision during the next 
few months. 


France: CNES Chairman: ‘Space Still Priority for 
French Government’ 


BR2903125894 Paris LE MONDE in French 
19 Mar 94 p4 


[Jean-Francois Augereau report: “National Center for 
Space Studies Refocuses Its Activities on Its National 
Programs | 


[Text] The slightly increased budget—a little over 11 
billion francs [Fr] for 1994—which the French Govern- 
ment 1s devoting to space activities shows that space is still 
a priority. But it is a sign of the times that the efforts will 
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be focused on national programs, with France now envis- 
aging an upper limit on its contribution to European 
programs. 


“Despite difficult economic circumstances, we have a 
good budget for 1994. This is not true of everybody.” 
With a grant of Fr11,039 million, the CNES [National 
Center for Space Studies} has done well, and Rene Pellat, 
its chairman, can be pleased with this apparen‘ly modest 
increase (0.9 percent) in the French space agency’s 
budget which shows that “space is still a priority for the 
French Government.” It is a priority but a reasoned 
priority. The days when the CNES budget increased by 7 
percent as in 1992 or 4 percent as in 1993 are over. The 
modest results of the Grenada conference on the future 
of the European space program at the end of 1992, the 
world economic crisis, and the Europeans’ prevarica- 
tions over recent months about the follow-up to manned 
flight programs have had an influence. 


In Grenada, a French expert set the tone, explaining that 
the French ambitions went beyond the European Space 
Agency (ESA) programs and that if there was a wish “to 
maintain our capabilities, we must,” he said, “keep a 
balance between European activities on the one hand, 
and our own civilian and military programs and our 
bilateral cooperation on the other.” 


The 1994 budget is beginning to put these trends into 
practice. Of course this financial year is not yet very 
different from the 1993 financial year but, as CNES 
Director General Jean-Daniel Levi stressed, it marks the 
appearance of “a more institutionalized relationship 
with defense” necessitated by the military optical obser- 
vation program (Helios) and coming programs for lis- 
tening to radar emissions (Cerise and Zenon) and radar 
observation programs (Osiris). 


In this sphere in which the CNES is managing around 
Fri billion, “the impetus of this rapprochement between 
the civilian and military sectors, despite some installa- 
tion problems, is (according to Mr. Levi—~LE MONDE 
editor’s note) strong and full of promise.”’ But, compar- 
atively, the impetus in favor of Europe tends more 
toward...an upper limit on the French contribution of 
around Fr5.1! billion for the coming years. 


Europe with a Constant Budget 


“We will behave like good Europeans,” Mr. Pellat said, 
“but we will henceforth be less led by the Agency’s 
programs,” Mr. Levi added. “Our commitments to the 
ESA account for 55.3 percent of our program allocations. 
This is not a secret, we will not go further. This is not an 
anti-ESA move, but it will enable us to release resources 
for the future and our national programs from 1997 with 
the drop in requirements for the development of the 
Ariane 5 launcher.” 


The 1994 budget, whose program allocations (Fr$.4 
billion) are up by 3.4 percent and ordinary spending 
(Fr875 million) up 2.9 percent (Footnote) (The CNES’ 
own resources, however, are down, with Fr! ,764 million 
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(down 10.3 percent), but payment allocations, going 
from Fr7.5 billion in 1993 to Fr8.2 billion in 1994, make 
is possible to eliminate some delays in payment, partic- 
ularly with regard to the ESA), does not yet reflect all 
these guidelines: 


—Access to space, with Fr4,148 million (3.8 percent), 
consumes most of the funds, the bulk of which go to 
the Ariane 5 program (Fr 2,720 million) and to the 
Guyana Space Center (Fr612 million), the recently 
launched orbital infrastructure preliminary pro- 
grams—Colombus, Space Transport (Manned Space 
Transport Program [MSTP]) and telecommunications 
satelllite DRS—received Fr624 million (28.7 percent). 


—Science and applications, which represent 20 percent 
and 13 percent respectively of CNES activities, 
receive Fr1,704 million (6.4 percent) and Fr1,087 
million (7.9 percent) and are destined to “increase 
substantially in the future.” In particular, in the sphere 
of the environment which is growing strongly (Fr896 
rulllion as against Fr793 million last year) and that of 
applications in which an effort should be made with 
regard to the telecommunications of the future, in 
accordance with the conclusions of the Sillard report 
and the wishes of the industry ministry in favor of 
“the usefulness of space.” 


—Finally, future planning, whose budget has increased 
considerably with Fr485 million (3 percent). Of its 
funds, Fr450 million are reserved for national pro- 
grams and “this is a sector,” Mr. Levi said, ““which we 
want to gradually boost, as NASA is doing, because 
this is where the future is planned and where intelli- 
gent activities must be carried out.” 


France: Aerospatiale’s European Space Capsule 
Described 


BR2903080394 Paris LE FIGARO in French 
11 Mar 94 p II 


[Jean-Paul Croize article: “European Space Capsule 
Under Political Influence—The Project, Less Costly 
Than the Hermes Shuttle, Is Estimated at 20 Billion 
Francs. Preliminary Studies Have Been Started”’] 


[Text] What form could a future European space capsule, 
the CTV [Crew Transport Vehicle], intended to replace 
the defunct Hermes Shuttle project, take if this concept, 
being studied by France’s Aerospatiale company, 1s 
accepted by the ESA, the European Space Agency? At the 
end of May, the company is due to officially start work 
(with a budget of 1.5 billion francs [Fr]) on the design of 
a manned space transport project—MSTP to use the 
English acronym. The project, intended to give the 
European space project autonomy in this sphere, could 
be submitted to the decisionmakers and financial 
backers before the end of next year. 


“For the time being, nothing is definite, two industrial 
teams are working in Europe on different designs, and 
the final choice between them will only be made during 
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the course of the summer,” Francois Calaque, head of 
Space Transport activities at Aerospatiale said. How- 
ever, studies being conducted under the auspices of the 
firm which payed the main industrial role in the defunct 
Hermes program so far seem to have a good chance of 
being accepted, even if it means adopting some elements 
proposed by other countries, as is customary in Europe: 
As the company in charge of producing the reentry 
vehicles for the national deterrent force’s nuclear war- 
heads, the French firm is the only one on this side of the 
Atlantic to have know-how in the sphere of space capsule 
reentry. In addition, it has just been awarded a contract 
worth more than Fr2 billion by the ESA for a prelimi- 
nary sudy on a ‘demonstrator’ —a maquette on a scale 
of 0.8 of a space capsule which should be launched by the 
second model of Ariane 5 around mid-1996. 


“The main improvements on the Apollo and Soyuz 
capsules will be of two kinds: first, the area and hence 
comfort on board will be increased; the CTV should 
make it possible to transport more people at one time— 
up to four astronauts—and to bring back around 400kg 
of ‘baggage’ from space. Second, the accuracy with which 
it will be possible to return to one place will be markedly 
improved, with it being possible to touch down on land 
or sea in a radius of around 1,500 meters from the target 
point,” Francois Calaque announced. 


Four Seats 


With regard to comfort, the European CTV will therefore do 
better than the Apollo which only had room for three men. 
Above all, it will be a major improvement on the Soyuz 
which, although it also carries three cosmonauts, gives them 
very little room with a 2 meter internal diameter and only 
enabling around 50kg of material to be brought back from 
missions in space. The accuracy of the European capsule’s 
trajectory on return to earth will also be an appreciable 
improvement: Whereas the Apollo could touch down in the 
sea in an area of the order of 30km in diameter from the 
target point, the Soyuz now has an accuracy of around 10 to 
15 km compared with the target point when they leave their 
orbit trajectory. 


It will not be the landing on an aircraft runway which 
Hermes would have permitted, but the cruder solution 
now envisaged will have crucial advantages. The most 
important is certainly that it will continue to be much 
more economical: The ESA has not yet calculated any 
precise budget, but the experts think that the realization 
of the European manned space transport project will 
involve investment of the order of Fr20 billion. This sum 
should be compared with the Fr55 billion which was 
planned to be invested in Hermes. 


Another advantage of the capsule is that the engineers no 
longer have to worry about dimensions and weight, and they 
are particularly comfortable with the specifications of the 
capsule given the possibilities offered by Ariane 5: The 
launcher, capable of putting loads of over 20 tonnes into low 
orbit, will protect against any weight estimate problem, 
because the CTV should not weigh more than 6 tonnes, to 
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which will be added around 5 tonnes of orbit transfer 
equipment. In addition, the 5.60 meter diameter which 
oh,ects launched by Ariane 5 can have will make it possible 
to arrange four seats in a row in the CTV, while providing its 
passengers with great comfort of movement. 


Although four capsule “‘architectures” are currently being 
envisaged, this is primarily to assess the benefits of each of 
the different possible ways of assembling the ATV [Ariane 
Transfer vehicle}, the CTV, a booster to take the capsule 
into orbital station, and the resource module which will be 
jettisoned before reentry into the atmosphere. As Francois 
Calaque stresses, the final choice of the capsule’s configu- 
ration will determine the its lateral deviation capability to 
either side of its orbit trajectory. According to current 
estimates, this deviation potential will range from 150km 
for a simple conical shape of the Apollo type (which 
currently seems to be favored by the engineers) to 500km 
for a more complex twin-cone architecture which would be 
more costly to produce. 


Finally, reentry accuracy, another innovation of the pro- 
gram, which will be based on an extremely accurate 
“guidance” of the atmospheric braking parachutes, should 
not present major problems: The use of the Russians’ 
know-how in the sphere combined with methods of calcu- 
lation in real time which are available in Europe should do 
the job, the engineers maintain. “From the technological 
viewpoint, such a program does not involve any real 
‘difficulty.’ Its most important phase, in fact, is that of 
political and economic decision-making,” Francois 
Calaque said. 


ESA Gives Green Light for MSTP, Columbus 
Programs 


BR1003090994 Paris ESA PRESS RELEASE No 06-94 
in English 15 Feb 94 pp 1-2 


[Unattributed article: “111th Meeting of the ESA 
Council: A Decisive Step Forward for the European 
Space Endeavour’’} 


[Text] At its 111th meeting, concluded in Paris on 
Tuesday 15 February 1994, the ESA Council adopted an 
‘Act in Council” giving the definitive go-ahead for the 
MSTP (Manned Space Transportation Programme) and 
the Columbus Programme. 


“These decisions give us, for the next two years, the 
means to lay the foundations of the European space 
programmes of the year 2000. While taking due account 
of economic realities and political developments in 
Europe and the world, they mark ESA’s commitment to 
vigorous and coherent pursuit of its ambitions, both with 
regard to the environment, science and its applications 
and telecommunications, and in the area of launch 
systems and manned spaceflight,” said Mr. Jean-Marie 
Luton, ESA Director General. “Furthermore, in pro- 
posing general use of the ECU from 1997, ESA is playing 
its part in asserting Europe’s identity.” 
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Today’s “Act in Council” lays the legal and financial 
basis for the MSTP (203 Million Accounting Units) and 
Columbus (267 Million Accounting Units) for the years 
1994 and 1995. It also confirms the establishment of a 
unified structure for managing those programmes, which 
should result in the creation of a combined programme 
under the heading “Space activities related to manned 
spaceflight” in March 1994. The combined programme 
will comprise a crew transportation vehicle (CTV), an 
automatic transfer vehicle (ATV) and a Columbus in- 
orbit element, all three to be launched by Ariane-5, as 
well as flights in cooperation with the Russians 
(EUROMIR) and Americans. 


The ESA Delegations have thus confirmed their resolve 
to participate in the worldwide cooperative effort and in 
the negotiations with all the Partners (USA, Russian, 
Japan and Canada) aimed at developing an international 
space station. 


At the 111th meeting Council also confirmed that: 


—The Envisat and Polar Platform Earth observation 
programmes will similarly be combined under a uni- 
fied management structure; 


—The definition phase of the data relay satellite pro- 
gramme (DRS) now has the necessary financial cover. 


Finally, a number of legal texts and agreements were 
approved, including, in particular, the Declaration on 
FESTIP (Future European Space Transportation Inves- 
tigation Programme). 


Note: | Accounting Unit = 1 ECU 


BremSat Mini Satellite Launched 


BR1703090394 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
12 Feb 94 p 16 


[Text] The current space scene is one of giant rockets and 
research laboratories in the universe, but the long devel- 
opment cycles and enormous cost and risk involved have 
long militated in favor of a miniaturization of the space 
fleet. A satellite designed by the University of Bremen 
has caused a sensation in this respect. The newcomer, 
which was developed and built at the Center for Applied 
Space Technology and Microgravity (ZARM), is called 
BremSat, measures 52 centimeters high and 48 centime- 
ters in diameter, and weighs just 63 kilograms. It went 
into orbit at last on 3 February, packed with no less than 
six experiments. 


‘“‘We wanted to demonstrate that modern technology can 
be used to perform relatively inexpensive experiments in 
space as well,” said Professor Hans J. Rath, head of 
ZARM, in Bremen. 


The cost of the 9.7 million German mark space project 
has been 95 percent financed by the Research Ministry 
in Bonn and the German Space Agency (DARA). The 
scientific management took a rather unusual form for a 
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university project, as it incorporated numerous institutes 
from abroad. It gave several students the opportunity to 
work on a scientific project of an exceptionally high 
level. In only three years, the team has proved that a 
university can enter the space race, and even acquire a 
competitive lead. 


The high rate of in-house fabrication of the over 10,000 
individual parts rnade it possible to keep costs down. 
The satellite will draw its energy requirements from solar 
cells supplied by a firm from Hamburg as a “special 
offer.” Some solutions, such as a new type of computer 
that will control the satellite’s highly integrated systems, 
had first to be developed. 


‘“‘BremSat can be used as a platform for scientific exper- 
iments from various disciplines,” explain project team 
members Holger W. Oelze and Hans J. Koenigsmann. 
Unlike other satellites, BremSat makes use of all the 
flight phases for experiments. The schedule begins before 
the satellite leaves the shuttle’s special chamber and does 
not end until the onset of disintegration during reentry 
into the earth’s atmosphere, about three months after 
launch. The last data transmitted are picked up by 
mobile receiving stations distributed around the globe. 


Two of the experiments performed in space by the 
technology package show the positive interaction 
between space and environment technology. A newly 
developed, environmently friendly cooling liquid is 
being tested in space so as to rule out as many measure- 
ment errors caused by gravitational forces on the ground 
as possible. Another experimental setup makes precise 
classification of the particles encountered by the satellite 
surface, by mass, velocity, direction, and time, possible 
for the first time. Natural “micrometeorites” will be 
studied, as will the artificial dust caused by space travel. 
Further experiments will lay the foundations for future 
scientific projects in orbit. All the results are transmitted 
direct to the ZARM earth station. 


France: Aerospatiale CEO on Defense Progam 
Costs 


BR2203 103094 Paris LA TRIBUNE DESFOSSES 
in French 14 Mar 94 p 11 


[Report signed O.P.: “Aerospatiale Reveals Cost of 
Programs’’] 


[Text] On the eve of the military planning law for 
1995-2000, companies in the French defense industry 
are busy arguing their cases and defending their pro- 
grams. The managing directors of Aerospatiale, Euro- 
copter, Snecma, Matra Defense, the Atomic Energy 
Commission and its military applications department, 
Dassault Aviation, and Giat Industries have therefore 
recently been replying to questions from members of the 
Defense Committee chaired by RPR [Rally for the 
Republic] Deputy Jacques Boyon. 


The communiques published by the committee detail the 
appearance before it of the Aerospatiale management. Its 
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informative presentation stressed its work in the field of 
anti-missile defense. According to Managing Director 
Yves Cochot, the cost of a “‘preoperational warning 
satellite’ —which could be launched within six years and 
for which he is waiting for ‘ta sign” in the planning 
law—would be 2.5 billion French francs [Fr], while the 
cost of a fully operational early-warning satellite would 
be Fr7 billion. 


Helios Two Expected To Cost Fr10 Billion 


The adaptation of an antiballistic capability for the 
future Aster missile—with a development cost of Fr10 
billion—would cost Fr2 billion to develop with a feasi- 
bility delay of six years. However, the cost of the high 
altitude defense system will be much higher. Jean-Louis 
Frache, the manager of the Missiles Division, stressed 
that the market for this assembly, in which the French 
hope to involve the Germans, is worth Fr40 billion since 
the American Hawk missiles will have to be replaced in 
Europe. 


Where satellites are concerned, Aerospatiale estimates 
the cost of the Helios 2 military program to be worth 10 
billion francs, the cost of the complementary Osiris 
observation satellite to be worth Fr15 billion, and the 
Zenon communications listening satellite to be worth 
Fr3 billion. The managing director of the aeronautics 
group, Louis Gallois, also mentioned the FLA, the future 
(but as yet hypothetical) European military transport 
aircraft which represents a “financial stake of Fr30 
billion for the French aeronautics industry and Fr100 
billion to Fr150 billion for Europe” which could be 
subject to at least partial financing by refundable loans. 


Lastly, the managing director of Eurocopter, Jean- 
Francois Bigay, argued the case of the NH-90 transport 
helicopter whose future is not guaranteed. He said that 
the four cooperating countries (France, Germany, Italy, 
and the Netherlands) require 726 aircraft and that there 
was an export market for 500. However, the amortizing 
calculations were done for a production run of 150 
aircraft. The cost for the Army would be Fr85 million per 
helicopter, and Fr135 million for the naval version. 
However, it would be hard to push the self-financing 
capacity much further: France provides 42.4 percent of 
the Fr9 billion needed for development, while Euro- 
copter France provides Fr1.3 billion. 


AUTOMOTIVE INDUSTRY 


Germany: Nickel Hydride Batteries Attain High 
Energy Density 


94WS$0211D Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 03 Jan 94 p 8 


[Article by “JCS: Nickel Hydride Battery Attaining High 
Energy Density Already Today. Greater Range, Better 
Accelerating Ability, Rapid Charging/Cadmium-Free 
Electrode Materials”) 
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[Text] Frankfurt—Mass-produced electric automobiles 
have to be in use by the time the legal requirement of 
emission-free automobiles goes into effect in California 
in the year 1998. Two or three battery technologies that 
could be ready for use as energy sources by 1998 are 
presently available. 


Franz Josef Kruger, department head at the Varta 
Research Center in Kelkheim, emphasizes that, besides 
the lead-gel battery long established in electric autos, a 
new technology is now available with the nickel hydride 
battery. The nickel hydride battery has not only higher 
energy density but also is attaining high power density 
and long cycle service life. 


Kruger characterizes the greater range offered because of 
this, the better acceleration, and the fast charging as a 
decisive contribution to the improvement of mobility, 
and accordingly, to the electric auto’s absolutely neces- 
sary acceptance by the public. Also, no competitor is 
thus far farther along than Varta in the development of 
the nickel hydride technology, which is classed with 
alkaline energy storage devices. 


Varta was the first company to demonstrate as far back 
as in the spring of 1992 in a 2.2 kWh unit the nickel 
hydride system’s general suitability as a drive battery for 
electric vehicles. Varta made for the hybrid version of 
the VW Chico a prototype battery consisting of 180 
cylindrical cells. Now the company expects to be able 
within five years to offer the automobile industry a 
reliably functioning product of the new technology. 


A hydrogen-storing alloy that is used in the negative 
electrode constitutes the heart of the nickel hydride 
technology. Nickel hydroxide serves as the positive elec- 
trode material, as it is also used in nickel-cadmium cells. 
The hydride electrode’s high storage capacity in compar- 
ison with the cadmium electrode results in the fact that 
nickel hydride cells have 50 percent higher energy 
density than nickel-cadmium cells. 


In most cases of application nickel-cadmium batteries 
can be replaced without problems by nickel hydride cells, 
because the cell voltage of both systems is identical at 1.2 
volts. Besides alloy development, the development of a 
suitable electrode technology is of decisive importance. 
It substantially determines the cell’s technical character- 
istics, like load capacity, rapid charging capability, and 
cycle endurance. The stored energy can be tapped within 
12 minutes, which, according to Varta, is an indication 
of the nickel hydride battery’s high load capacity and the 
good acceleration, resulting from this, for an electric 
vehicle. Its rapid charging capability is exemplified by 
the fact that discharged cells are fully charged within an 
hour. The ability to load in 75 percent of the energy 
within 10 minutes in a nickel hydride battery is of special 
importance for hydride vehicles. And finally Varta’s 
researcher reports that up to 2000 charge-discharge 
cycles can be expected in the continuous cycling test with 
one hour charging and one hour discharging. 
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According to Varta, polluting heavy metals like cad- 
mium, for example, can be avoided with this battery 
technology. This will also encourage the recycling pro- 
cess presently under development for used nickel 
hydride batteries. Within the framework of future devel- 
opment activities, the focus for the new trend- setting 
technology is now mainly on increasing the energy den- 
sity further to 70 to 80 watt-hours per kilogram, as well 
as on lowering today’s still relatively high cost of 
materials and manufacturing. 


Renault Develops Electric-Car Simulator 
94W’'S0226C Paris L’'°USINE NOUVELLE in French 
27 Jan 94 p 56 


[Article by Olivier Lauvige: ‘‘A Gasoline-Powered 
Electric-Car Simulator’’] 


[Text] /¢t reproduces faithfully the advantages . id the 
drawbacks of electricity in the automobile woriu. "ven 
battery outages are simulated. 


Program No. |. You are at the wheel of an electric car 
equipped with 400 kilograms of lead-acid batteries and a 
40-kilowatt asynchronous motor. A puffy getaway 
despite the accelerator pedal’s being down to the floor- 
board. After a slow acceleration without jolts, however, 
your machine will exceed 100 km/hr. But at that speed, 
you risk coming to a “dry stop” at a distance of some 
40-odd kilometers down the road. Turn a rotary switch, 
and you are in Program No. 2. This time, your car has a 
new motor powered by sodium-sulfur batteries. High 
torque at getaway gets you easily inserted into traffic. 
But at 60 km/hr on the beltway, the motor is turning at 
its maximum speed, and passing is out of the question. 


The Gimmick 


The experiment can be continued with any of the 32 
programs of the simulator developed by Renault that 
enable the testing of the performance of any :lectric car 
by means of a gasoline-powered car. Th. gimmick: 
Modify the carburetion of an assembly-line Clio with 
automatic transmission. Thus, when the driver presses 
the accelerator, a processor regulates the aperture of the 
gas intake throttle valve in accordance with the param- 
eters (power and type of motor, vehicle weight, etc...) set 
by the different programs. 


“This gimmick enables us to test an infinite number of 
combinations while limiting the number of prototypes. 
And to find the best compromise (torque, cruising range, 
peak speed) for the power plant of our future electric 
car,” says Antonio Moretti, the project manager. 


The system also simulates the performance of the bat- 
teries. They recharge at each braking. But they discharge 
much faster if the driver uses the car’s headlights, 
windshield wipers, and heater. ““We want to reproduce 
the advantages and drawbacks of electricity in the auto- 
mobile world as faithfully as possible,” says Antonio 
Moretti. “Even breakdowns can be simulated!” 
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On the dashboard, a charge indicator replaces the gas 
gauge. At 20 percent below rated cruising range, an alarm 
warns the driver that the batteries need to be recharged. If 
the reserve is used up, the car stops and will not start again 
until after it has been connected to a charging terminal for 
some 10 hours. And to spare the drivers of these “electric” 
[simulator] cars the unpleasantness of a real “dry stop,” a 
gas gauge is installed below the glove compartment. 


Sweden: Hybrid Electric-Gas Turbine Vehicle 
Developed at Volvo 


94WS0255A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 8 Feb 94 p 8 


[Article by OEL: “Hybrid Vehicle with High-Revving 
Gas Turbine; ABB: No Decision Yet on Beginning of 
Production and Market Prices”’} 


[Text] Frankfurt—An experimental vehicle of the 
Swedish firm, Volvo, represents a technologically inter- 
esting version of a drive unit for the coming generation 
of low-pollution motor vehicles with hybrid drive. It is 
equipped with a small gas turbine and a high-revy ig 
generator. The turbine is supposed to produce fewer 
emissions than typical combustion engines. 


The gas turbine was developed at the Volvo subsidiary, 
United Turbine. At 100,000 RPM it delivers an electric 
power output of 20 kw. According to the calculations of 
both companies and the Swedish Office for Technical 
Development (Nutek), that is enough to enable the 
experimental vehicle to come up with road performance 
figures that differ only little from present-day motor 
vehicles that run on gasoline. 


The electrical equipment, including the high-revving 
generator, the electric drive motor, and the control 
system, come from the development department of the 
ABB [Asea Brown Boveri] combined research center in 
Stockholm. 


The experimental vehicle can be operated in three ways: 
as a battery-powered electric vehicle, with the gas tur- 
bine, or with battery and gas turbine. At the same time 
the gas turbine powers a three-phase current motor with 
an automatic reducing gear. Excess electrical energy is 
supplied to a conventional nickel-cadmium battery as 
direct current through a direct current transformer. 


Battery-operated alone, the road performance just barely 
gives out after driving possibly 85 km in the city and 90 
km on the freeway. But if the battery as a charge of only 
20 percent, the turbine cuts in to recharge it. But when it 
is driven with the gas turbine, 670 km can be gotten out 
of a tankful at an average speed of 90 km an hour. 


Noteworthy are the low fuel consumption figures, which 
range between 5.2 and 6 liters per 100 km. Notable, 
furthermore, is the fact that this hybrid can attain 
acceleration rates with the gas turbine at which the 
vehicle would fit in with the flow of today’s motor 
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vehicle traffic without any difficulty. Overhaul opera- 
tions too would not entail any problems and the devel- 
opers think that for anyone who wants to drive fast a top 
speed of 175 km an hour ought to be enough. 


The construction of a gas turbine and generator is aptly 
chosen. The rotor axis of the turbine is at the same time 
the rotor of the generator. Depending on energy needs, 
the turbine can be kept in optimal and low-pollution 
running condition. The fine tuning of all the power units 
and automatic electronic adjustments of the turbine, 
drive motor, and battery through a so-called interme- 
diate circuit should see to this. Comparative measure- 
ments of exhaust gas readings prove that carbon mon- 
oxide, nitrogen oxide, and hydrocarbons are being 
released in much smaller amounts than have been pre- 
scribed by the California authorities for motor vehicles 
to be operated there. 


If no more unforeseeable difficulties involving material 
technology arise in the construction of this power unit, a 
gas turbine could become a competitor of piston- 
cylinder engines to be taken seriously now after 30 years 
of experiments. The developers of the experimental 
vehicle have demonstrated the feasibility of this inter- 
esting type of vehicle. But the ABB Corporation research 
center (S-11197 Stockholm, Sweden) reports that deci- 
sions On production or approximate sales expenses are 
not yet available. 


Germany: Batteries Central in Development of 
Electric Vehicles 


94WS0257B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 23 Feb 94 p 8 


[Article by Professor Karl Tetzner: ‘“‘The Battery 
Remains a Central Development Theme for Electric 
Cars”’] 


[Text] Munich—All the leading automobile manufac- 
turers are developing electric motors, but no design has 
yet been really convincing, though nearly every month a 
new battery is being praised as a‘breakthrough.” In 
addition to the lead-acid battery, there are others based 
on the principles of sodium-sulfur, nickel hydride, 
lithium swing and others. 


Entirely new is the zinc-air battery originating in Israel 
with which the postal service will soon start a major 
experiment. It is being said of this type of battery that its 
capacity permits 300 kilometers of highway and 200 
kilometers of city driving, respectively. Top speeds of 
100 kilometers per hour are said to be possible, and it 
can manage inclines of up to 20 percent. Acceleration is 
put at 15 seconds from zero to 40 kilometers an hour. 


What is particularly notable is the reduction, reported by 
the manufacturer, of the emission of pollutants com- 
pared to today’s propulsion systems. It is said to be 85 
percent lower for carbon monoxide, 37 percent lower for 
hydrocarbon, 78 percent lower for nitrogen oxide and 23 
percent lower for carbon dioxide. 


The serious disadvantage of the zinc-air energy cells is 
that the usual charging process does not exist. On the 
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contrary, spent electrodes must be exchanged and subse- 
quently recharged. They are then available for reuse. 
There is still no generally available infrastructure for the 
electrode exchange, so that a genuine test can only be 
undertaken with a large fleet of vehicles. 


It is therefore convenient that in 1995-96 the postal 
service intends to use 45 of the vehicles outfitted in such 
a way in a major experiment in the region of the Greven 
mailing center near Muenster and to produce an interim 
report at the appropriate time. If the later concluding 
report also turns out favorably with regard to economical 
use, the first order for electric vehicles with zinc-air cells 
could be placed in the year 1997. 


The battery is and remains the key to success. If you take 
weight into account, the energy content of gasoline is 230 
times superior to that of the expensive nickel cadmium 
battery. This ratio is even worse for the usual lead 
battery. The batteries are much heavier and take up 
more space than the tank for diesel oil or gasoline. 


Finally, the limited life of all batteries must be taken into 
account. After three of four years a new one is needed. It 
was not without reason that RWE AG, Essen, and Varta 
Batterie AG, Hagen, decided to form a development 
partnership in order to use the potential from their 
experience with the goal of creating a battery that fits 
every different electric road vehicle. One has now 
learned to see the undoubted superiority of the electric 
motor in relative terms with respect to pollution com- 
pared to the gasoline or diesel engine. The charging 
current comes from power plants. If it does not involve 
a hydroelectric or nuclear power plant but power gener- 
ation from fossil fuels, considerable pollution is still 
involved today. 


It is therefore understandable that France, above all, is 
pushing the development of electric cars particularly 
hard, since about 73 percent of the power generated 
there comes from nuclear power plants. Peugeot-Citroen 
and Renault are thus extremely active in testing electric 
cars together with Electricite de France. Charging sta- 
tions accessible to the public are being established in 22 
cities. There is talk about renting batteries in order to 
stretch the high cost when replacing them after the end of 
their life. 


Apart from the Israeli zinc-air batteries mentioned at the 
outset, which must still prove themselves, there are only 
the electric cars familiar today with their short range and 
low performance. They might be suitable as a second or 
third family car for shopping in the close vicinity, if the 
high cost caused by the small number produced were not 
a problem. 
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It is well known that California, the pioneering state 
regarding pollution control, requires that as of 1998 2 
percent of all cars must have zero emissions. In 2003 the 
percentage rises to 5 and in 2005 to 10 percent. In all 
likelihood that can only be achieved by electric motors. 
Another 17 U.S. states are planning similar regulations. 
These are intended decisively to stimulate the develop- 
ment of battery-operated cars. 


Ways other than purely electric propulsion also seem 
possible to take. It was recently announced that cars with 
conventional design will use only three liters of fuel per 
100 kilometers by the turn of the millennium. 


In the Federal Government’s reply of 4 January to a 
parliamentary inquiry, it says in a diplomatically 
restrained manner that the alleged consumption by 
Renault’s Vesta experimental car of 1.9 liters of gasoline 
for 100 kilometers is “not realistic” at a speed of 100 
[kilometers and hour]. 


Moreover, this 475-kilogram research vehicle has no 
regulated catalytic converter. Persons interested in the 
car also require greater safety from it today, which raises 
the weight of the car considerably and must have an 
effect on the gasoline consumption. 


A great deal of attention is now given to the hybrid 
engine, consisting of the conventionally designed engine 
plus electric drive. One could use the latter to drive in 
the city and turn on a gasoline engine on ‘!\c highway. As 
an example the Volvo ECC is mentioned 


This has a small gas turbine, fed with diesel oil or 
gasoline. It drives a high-speed generator tor charging the 
built-in battery, which represents one-fifth of the weight 
of the car. That would bring the ECC, developed in 
cooperation with Renault, to the astonishing top speed 
of 175 kilometers per hour. 


One tankful would suffice for 670 kilometers, if the car 
were not driven faster than 90 Km/h. These dream 
figures are inconceivable for a purely electric motor from 
today’s point of view. 


In January Volkswagen showed the Concept I test 
vehicle, whose exterior somewhat resembles the leg- 
endary Beetle, in California. Here the developers are 
experimenting with three different types of equipment: 
turbodiesel with direct fuel injection and Ercomatic, 
hybrid (electric plus diesel power) and solely electric 
propulsion. 


The goal of all the wishes is, of course, a purely electric 
car with appropriate range and speed. Based on its 
considerable know-how, the Renault company estimates 
that in 2015, that is to say in approximately 20 years, 
about 10 percent of all cars will be electrically driven. 
This will then include 40 percent of the city cars. 
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Peugeot Adopts CBN Machine Tool 


94WS0274C Paris L'’USINE NOUVELLE in French 
Mar 94 p 88 


[Article by Danier Chabbert: “Machining: Peugeot 
Invests in High-Speed Grinding”’—first paragraph is 
L’USINE NOUVELLE introduction] 


[Text] A machine equipped with cubic boron nitride 
grinding wheels is about to be set into service. The reason: 
higher-quality machining and lower cost per part. 


Peugeot is launching into high-speed grinding. At the 
Metz-Borny plant of SMAE, it will soon set into service 
an external cylindrical grinding machine suitable for use 
with CBN (cubic boron nitride) grinding wheels. The 
machine was developed by RDC, the last French manu- 
facturer of grinding machines in Saint-Etienne (sales of 
51 million francs [Fr]; 50 employees). It will be used to 
grind the bevel and face of a molybdenum-coated coun- 
terdriven transmission gear (Rockwell C hardness: 55). 
Until now, traditional grinding machines were used for 
this operation, but Peugeot is not satisfied with the 
geometric quality and surface condition. Differences 
appear between the first and the 10th part. After every 
three parts, a traditional grinding wheel requires 
dressing; with a CBN grinding wheels, dressing is 
required only every 100 parts. 


Peugeot’s objective is to eventually reduce the part 
manufacturing cost. ‘““With this machine, in a first stage, 
we are going to content ourselves with achieving the 
same ‘tool cost’ as with traditional grinding machines,” 
we were told by Bernard Ferron, of the Peugeot Central 
Planning Department. This is already a major challenge: 
a CBN grinding wheel costs 15 to 60 times more than a 
standard grinding wheel, depending on whether a gal- 
vanic or a vitrified binder is used. “CBN manufacturers 
report phenomenal chip-removing rates and speeds, but 
the expected gains are not that large for the time being, 
especially in series production.” All the same, the first 
test campaign at RDC yielded good results. Part of the 
prototype development budget (close to Fr6 million) was 
provided by the ANVAR [National Agency for the 
Implementation of Research] in the form of a loan. 


[Box, p 88] 


The Tricks of a Grinding Wheel 


The better machining quality is the result of the high 
speed of the CBN grinding wheel (150 meters per second 
at the periphery compared with 40 for a standard 
grinding wheel. “The faster it rotates, the smaller the 
cutting force, because the chip is smaller,” we were told 
by Daniel Molle, the RDC chief executive officer. “And 
the CBN crystal fractures more readily tian the grains of 
a traditional grinding wheel, which ‘end to wear out. 
That increases friction.” When desgning this grinding 
machine, driving the wheel at high speed was the one 
major problem encountered by KDC. The solution: a 
hydrodynamic spindle (37 kW, 8,000 rpm) supported by 
a natural granite frame, and a powerful full-oil spraying 
system (200 liters per minute at 30 bar). 
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BIOTECHNOLOGY 


Germany: Genome Research Program Launched 


BR1703113594 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
12 Feb 94 pp 10-12 


[Announcement by the Federal Ministry of Research and 
Technology on funding for research projects dated 3 
January: “Techniques for Deciphering and Exploiting 
Biological Blueprints”’] 


[Text] 


1. Purpose of Funding 


The Federal Ministry of Research and Technology 
[BMFT] intends to launch a new genome research 
funding program entitled “Techniques for Deciphering 
and Exploiting Biological Blueprints” as part of the 
Federal Government’s “Biotechnology 2000” program. 


The objective is to enhance R&D work on accelerating 
the development and application of novel methods and 
techniques for structural and functional genome analysis 
and on the exploitation of genetic structure and function 
properties as a basis for the development of innovative 
products and processes. The funding measure will 
strengthen the direct link between modern biology and 
engineering science in particularly innovative areas and 
bring together outstanding positions achieved in basic 
biological research and productive industrial R&D facil- 
ities. It will also enhance biomedical research and make 
an effective contribution to the successful control of 
previously uncurable serious diseases. 


The funding program follows on directly from other 
BMFT programs on medical diagnostics and treatments, 
mo!ccular research into naturally occurring substances, 
riant breeding, biological safety, bioinformatics, and 
institutional R&D work. It complements both the 
genome research work carried out under the auspices of 
the German Research Association (DFG) and Max 
Planck Society and the EC genome analysis projects, as it 
is directed toward the creation of the basic methods and 
techniques that they require. 


The announcement is aimed at teams undertaking 
research in molecular biology and biomedicine and in 
the engineering sciences and who are interested in the 
borderline areas between biology, medicine, physics, and 
chemistry and have the requisite experience and basic 
apparatus. 
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2. Eligibility for Funding 


Funding is directed toward projects with a marked bias 
toward methods and techniques and relevance to the 
topics scheduled for subsequent study. 


(a) New technical approaches to structural genome anal- 
ysis: Priority targets are a substantial shortening of 
analysis times, a marked reduction in costs, and a 
considerable increase in the reliability of the results. 
This requires the latest molecular biology working 
methods combined with various engineering disci- 
plines, primarily new procedures for paralleling, 
automating, and miniaturizing the processes 
required for structural genome analysis with 
reference, for example, to: 


—DNA [deoxyribonucleic acid] isolation and DNA 
handling; 


—synthesis and marking of DNA; 


—chromosome mapping and the building up of 
ordered clone collections; 


—high sample-throughput sequencing. 


(b) Methods and procedures for gene and genetic product 
function analysis: Funding will primarily be available 
for fundamentally new, high-risk projects for identi- 
fying the functions of complex genome areas that 
achieve an innovative leap forward in function anal- 
ysis that, in turn, gives rise to novel points of departure 
for medical treatment methods or industrial product 
or process developments, such as: 


—strategies for linking computer-aided analyses with 
experimental techniques (e.g., for deciphering the 
folding code of nucleic acids and proteins); 


—procedures for generating defective mutants and 
subsequent detailed analysis; 


—methods for identifying a new characteristic; 


—procedures for typifying and detecting interactions 
by protein fingerprint analysis; 


—systems for cloning function-specific gene sections, 
and 


—development of new test systems for scanning 
expression banks or special cell culture techniques. 


(c) Techniques exploiting genetic structure and function 
properties to create novel biomolecular compounds: 
To this end, innovative strategies and techniques 
that extend the scope for exploiting biological blue- 
prints will be funded, the primary goals being: 


—techniques using evolutive procedures to optimize 
biofunctional molecules (evolutive design); 


—techniques using local mutagenesis and based on 
molecular structure-function correlations to optimize 
nucleic acids and proteins (rational design), and 
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—efficient in vitro techniques for synthesizing new 
nucleic acids and proteins. 


(d) Technology transfer centers: Fur ' .y will be provided 
to set up pilot interdisciplinary and cross-sector tech- 
nology transfer centers of limited duration at suitable 
research facilities to disseminate impartial informa- 
tion on the state of the art, to demonstrate potential 
applications, to define operating goals, to remedy any 
shortfalls in information, and to run training courses. 
Technology transfer centers in the new federal laender 
have high funding priority. 


3. Criteria for Funding 


Priority will be given to projects that bring together the 
leaders in key areas of genome research and engineering 
sciences in interdisciplinary teams and match them up 
with corporate R&D work in industry. Decisive features 
are the scientific quality and innovative potential of the 
work envisaged, the industrial and/or medical signifi- 
cance of the targets, the extent and closeness of cooper- 
ation between science and industry, the teams’ interna- 
tional competitiveness and eligibility as project partners 
(e.g., participation in EC genome projects), and the 
contribution that the projects make to recovery in the 
new federal laender. 


As a rule, funding for projects may be granted for a 
period up to three years, and the projects must: 


—address representative interdisciplinary topics that 
will establish precedents; 


—set out to establish qualitatively new or substantially 
more efficient strategies in terms of methods and 
techniques; 


—relate to the precompetitive stage; 
—have industrial or medical goals, and 


—entail considerable scientific and technical or 
economic risk. 


The funding program will have an initial duration of five 
years and a budget of 100 million German marks. 
Whether or not the funding measure is extended there- 
after will depend on the relevance of the funding strategy 
at that time and the quality of the results achieved by the 
projects funded. 


The targets achieved will be assessed at annual events at 
which reports on the research findings will be presented 
sO as to ensure a broad exchange of information. 


Funding will take the form of grants and will be condi- 
tional upon the grant holder putting up a sum calculated, 
in accordance with the EC community framework regu- 
lations on state R&D grants, according to the appro- 
priate innovation phase in a spectrum ranging from basic 
to applied research. Where necessary, knowledge- 
oriented academic research projects may be awarded 
grants covering up to 100 percent of costs. Where private 
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companies are involved, they must put up at least 50 
percent for basic industrial research (goal: new or 
improved understanding of the laws of science and 
engineering, including their application to a sector of 
industry or the work of a particular company). At least 
75 percent of the costs must be self-financed in the event 
of applied research (goal: creation of an initial proto- 
type). Private companies from the new federal laender 
and East Berlin are granted preferential conditions (e.g., 
grants higher by 10 percent). Institutionally funded facil- 
ities’ participation in joint projects is primarily charge- 
able to their basic financing. Where necessary, their 
statutory duties may be temporarily increased by these 
funding measures. 


The projects will be funded in accordance with the 
Supplementary Regulations Governing Cost-Related 
BMFT Grants to Enterprises in Private Industry for 
R&D Projects and the General and Special Supplemen- 
tary Regulations Governing Expense-Related BMFT 
Proje ‘ Grants for Establishments of Higher Education 
and Research Facilities. 


The Federal Ministry of Research and Technology hes 
commissioned the Juelich Research Center GmbH 
Biology, Energy, and Ecology (BEO 21) Project Manage- 
ment Team D-52425 Juelich Tel. 0 24 61/61-27 17 torun 
the program. 


Further information is available from the above address. 
In order to establish at an early date whether they have 
good prospects of a grant, applicants are advised first to 
submit their idea for research to the project management 
team in the form of a project outline before making a 
formal application. 


Germany: New Microscope Measurement 
Technique Found for Protein Molecules 


94WS0211B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 24 Dec 94 p 8 


[Article by ‘‘toz: Gottingen Fluorescence Technique Works 
in the Femtoliter Range; Particles or Protein Molecules Can 
Be Tracked Down Beyond Every Detection Limit Thus 
Far/Measurements Under the Microscope} 


[Text] Gottingen—Scientists at the Max Planck Institute 
for Biophysical Chemistry in Gottingen have invented a 
new kind of measuring technique that makes it possible 
to track down individual particles or protein molecules 
quickly and directly far beyond every detection limit 
thus far. The inventors are Professor Manfred Eigen and 
Professor Rudolf Rigler, who recently presented their 
research results. Rigler had the idea as long as 25 years 
ago for the measuring technique named fluorescence 
correlation spectroscopy, abbreviated FCS, but he was 
able to implement and try it only now. 


The technique works with flawless laser technology and 
special optical measuring equipment that can be used only 
with microscopes. Observation under a microscope is 
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required because it is possible to work only with very small 
measurement volumes. The scientists say these volumes 
are approximately of the order of magnitude of a colon 
bacillus, equaling about a femtoliter. A special fluorescent 
dye that deposits itself onto the molecules or particles to be 
located is used for the technique. If they are struck by a 
laser beam for measurement, they emit a characteristic 
quantity of fluorescence photons that can be detected by 
means of very sensitive photodetectors. However, because 
individual tagged molecules can also transmit only a 
relatively weak “fluorescence response,” plates are used 
that are constructed as wafer-type slices, similar to the spot 
plates customary in analytical methods and into whose 
cavities the liquids to be studied are dropped. 


Larger measures are not suitable because different lumi- 
nous phenomena occur in them because of the laser light, 
and the fluorescence could be concealed. The fluores- 
cence photons are detected by highly sensitive detectors 
and a so-called correlator is used to determine whether 
the photons were really emitted isochronously by the 
fluorescing molecule or by something else. A computer is 
used for a complete interpretation of these phenomena 
that occur in thousandths of a second. However, it is also 
easily possible to detect and measure over longer periods 
of time and in so doing virtually waylay a wanted 
protein, for example. 


The measuring technique permits expansion. For 
instance, it is possible to put two tags on a protein in 
order to give the identification still higher accuracy from 
two correlation signals of two wavelengths. It is also 
possible to build in so-called electrical “events” that 
attract and hold particles or molecules by means of 
electrical charges so that they can be detected. 


In the researchers’ opinion, the new measuring tech- 
nique will be used first of all in biochemical and molec- 
ular biological research, where it is a matter of obtaining 
quite selectively details concerning important reaction 
chains of biological or genetic processes. A new kind of 
AIDS test using the FCS technique is in preparation 
now. It is being developed in close cooperation with the 
primate center that is also located in Gottingen. Tests for 
any kind of microorganism to which fluorescent tags can 
be affixed can be developed similarly. 


The institute wants to use the technique for its research 
work on molecular evolution. Here it is a matter of 
finding from an almost infinitely large number of alter- 
native protein molecules those that came into being and 
were selected with an evolutionary history in accordance 
with Darwinian principles. Further information: Max 
Planck Institute for Biophysical Chemistry, Department 
of Biochemical Kinetics (Karl Friedrich Bonhoeffer 
Institut), Am Fassberg, D-37077 Gottingen. 
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France: Almost Ninety Percent of Human Genome 
Recorded 


94WS0236A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 Jan 94 p 8 


[Article by oel: “French Geneticists Chart Genome’”’] 


| Text] Frankfurt—French geneticists, together with a 
private genetic engineering research institute, have been 
able to record about 90 percent of the entire human 
genome. Extensive U.S. research work to record this has 
only achieved about 2 percent so far. 


In their genome information project the French scien- 
tists at the Centre d’Etude du Polymorphisme Humain 
(CEPH) cooperated with the Genethon Laboratories. 
They used a genetic identification method which had 
been further developed by the North American company 
Amersham Life Science in Chicago. 


In this research work complete sets of human genes are 
cut into fragments with the help of biochemical 
methods and the parts subsequently multiplied in yeast 
cells. With the large quantities of synthetic yeast cells 
thus produced, it was then possible to determine the 
composition of the basic pairs of the deoxyribonucleic 
acids (DNA) and similarly the associated synthetic 
yeast genes. Instead of the previously used radioactive 
markings, a new color marking technique which is 
easier and faster to use was employed. The synthetic 
yeast genes that were used have average lengths of up 
to one million base pairs and were thus between two 
and five times longer than the gene segments used by 
North American scientists within the framework of the 
genome charting program. Because of the longer partial 
genes identified, it has become easier to recognize all 
the parts that belong together. This explains why the 
French geneticists were able to record the greater part 
of the human genome faster. 


The new human “genetic map” is intended only to help 
quickly find genes that trigger diseases. By knowing the 
exact gene composition characteristic metabolisms or 
other disturbances caused by the disease can then be 
found. The genetic map will also be an important com- 
ponent of French pharmaceutical research, which will 
now be able to develop new drugs and substances more 
specifically than before. 


At this time it is still not known under which condi- 
tions the government-owned French research institute 
will be able to market its research results, reports the 
Academie des Sciences (Institut de France, CEPH, 
F-75006, Paris, France). 
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Germany: Braunschweig Scientists Seek 
Multifunction Chip 


94WS0246B Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 26 Jan 94 p 8 


[Article by P.W.: ““How Do Nanocomposites Behave?’’] 


[Text] Frankfurt—Surface layers which are as hard as 
hard metals but are significantly more wear-resistant and 
possess lower frictional resistance can be used for many 
industrial applications. Metallic hydrocarbons are par- 
ticularly suitable for extremely thin coatings. They can 
be used to produce multifunction layers. 


Which structural parameters are important and how they 
are to be related to production parameters and macro- 
scopic material properties is something scientists in 
Braunschweig headed by Professor Dimigen and diplo- 
mate physicist Schiffermann (Fraunhofer Institute for 
Layer and Surface Technology, Bienroder Weg 54 E, 
38108 Braunschweig) will study using the scanning 
tunnel electron microscope and the scanning force 
microscope. 


Multifunction layers do not only have remarkable 
mechanical properties. The layers can also change the 
electrical conductivity. Before being able to “tailor” such 
nanocomposites somewhat to the individual application, 
their structures must be analyzed and precisely 
understood. 


In the Braunschweig studies ultrafine probe the material 
surface. From this a computer puts together three- 
dimensional images, which are to provide important 
clues to the properties of the material. Initial experi- 
ments have shown that the metal is not homogeneously 
distributed in the layers but forms tiny metal or carbide 
particles, which are embedded in a polymer-type, 
overcured hydrocarbon matrix. 


These particles, only a few millionths of a millimeter 
large, are now to be made directly visible. It is hoped that 
by so doing knowledge about their form, their distance 
from each other and potentially favorable orjentations 
will be gained. The resolution of the microscopes used 
also allows for the expectation that even individual 
atoms would become visible. 


In addition to mapping the nanostructures, another 
application field for the scanning probe microscopes will 
be the electrical and mechanical properties of such 
layers. It is to become possible to use the equipment to 
take measurements with a local resolution of one- 
millionth of a millimeter at specific places of the sample. 
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COMPUTERS 


German Use of Virtual Reality for Rapid 
Prototyping 

94ws0227b Duesseldorf WIRTSCHAFTSWOCHE 
in German 14 Jan 94 p 76 


[Text] Andreas Roessler is not joining in the chorus of 
laments about Germany’s technological backwardness. 
“We lead the world by a nose in industrial applications,” 
the Stuttgart ergonomist boasts. His area of specialization 
appears exotic at first glance: with the help of “virtual 
reality” he simulates such things as the interior of houses 
which have not even been built yet.Stuttgart is considered 
by insiders to be the mecca of cyberspace, as the artificial 
world from the computer is also called. There researchers 
from the Fraunhofer Institute for Ergonomics and Organi- 
zation (IAO) and from the Institute for Production Tech- 
nology and Automation (IPA) are searching for shortcuts 
in the path from idea to product. The first beneficiaries of 
this unusual expertise are office designers who can move 
furniture around in imaginary rooms, or the Mannheim 
pharmaceutical company Boehringer, whose new bottling 
plant for diagnostics was optimized in the synthetic image 
world of cyberspace.Next year researchers from Mercedes- 
)Benz will also put on the clumsy glasses of a computer 
screen. The firm is the industrial partner of a special 
research area set up by the German Research Group. The 
goal: “rapid prototyping,” in other words “reduction of 
development time. 


“Under the leadership of the Institute for Ergonomics 
and Technology Management of Stuttgart University, 
the plan is to produce software which permits the devel- 
oper of a product to work intuitively. Using hand move- 
ments to mould imaginary modeling clay, he perfects the 
form of the object, which seems to float before his eyes in 
space—in this case an auto component. The computer 
checks measurements and ease of assembly; finally the 
data are transmitted to a robot which mills a perfect scale 
model of the shape. Previously, new prototypes have had 
to be produced every time a product changed in the 
course of development, involving great loss of time. Thus 
far, the Mercedes contract is an exception on the cyber- 
space scene, since the major German industries are 
approaching the new simulation technology with consid- 
erable hesitation. This is why at the moment there are 
many ideas which we cannot transform,” as Roessler 
says in reproach to these companies. 


Italy: Computer Virus Center Discovered 


94WS0250D Paris AFP SCIENCES in French 17 Feb 
94 p 18 


{Unsigned article: ‘Discovery of Data Processing Virus 
Factory’ in Italy’’] 


[Text] Rome—lIt was learned in Rome on 10 February 
that a data processing virus “factory” —in fact, a pro- 
gram called VCL (Viruses Creation Laboratory), capable 
of triggering a virus epidemic—was discovered in Italy. 


JPRS-EST-94-009 
3 May 1994 


Mr. Fulvio Berghella, deputy directory-general of the 
Italian Institute for Bank Data Processing Security 
(ISTINFORM), discovered what it takes to enable just 
about anybody to fabricate data processing viruses; he 
told the press that its existence had been suspected for a 
year and a half and that about a hundred Italian enter- 
prises had been “contaminated.” 


An investigation was launched to try to determine tiie 
origin of the program, said Mr. Alessandro Pansa, chief 
of the “data processing crime” section of the Italian 
police. Several copies of VCL were found in various 
places, particularly in Rome and Milan. 


Producing viruses is very simple with the help of this 
program, but it is not easy to find. A clandestine Bul- 
garian data bank, as yet not identified, reportedly was 
behind all this. An international meeting of data pro- 
cessing virus “hunters” was organized in Amsterdam on 
12 February to draft a strategy; an international police 
meeting on this subject will be held next week in Sweden. 


Since 1991, the number of viruses in circulation throughout 
the world increased 500% a total of about 10,000 viruses. In 
Italy, it is not forbidden to own a program of this type, but 
dissemination of viruses is prosecuted. 


Switzerland: Micropumps Enhance Analytical 
Results in Chemistry 


94WS$0257A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 23 Feb 94 p 8 


[Article by JB: “Microsystem Technology Can Produce 
Faster Results”’] 


[Text] Frankfurt—Sensors that have bioelectronic cou- 
pling represent a way of continuous on-line monitoring 
of chemical processes. But this only becomes possible 
with miniaturized chemical analysis systems, which are 
now being developed by the Institute for Microtech- 
nology of the University of Neuchatel (Rue A.-L. 
Breguet, CH-2000 Neuchatel) in cooperation with the 
chemical company Ciba-Geigy, the university reports. 


These are microsystem components which contain minia- 
turized analytical systems such as color reactions or chro- 
matography. In addition to the detection systems, the 
mechanical elements such as pumps and reaction cham- 
bers are also integrated. These components are being 
produced in Neuchatel by means of photolithography. 


At this time micropumps are available which are able to 
convey volumes of up to one milliliter per second. A 
specially developed flow sensor is used to control the flow. 
The pumps can be used in a pressure range of up to two 
meters of water head. The miniaturized detector cells 
measure volumes between 10 picoliters and 100 nanoliters 
and show good detection limits, it is further said. 


The miniaturization makes it possible to utilize effects 
which do not occur in macrodimensions. Among these 
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are, for example, electroosmotic control of flows. In 
capillary systems of less than 100 micron diameter it is 
possible to move and control aqueous electrolyte solu- 
tions without using pumps and valves by means of 
electroosmotic effects. 


The speed of flow is several millimeters per second. The 
direction of the flow can be altered in microseconds and 
directed toward branches. Stackable microflow systems 
are also being built in Neuchatel. They combine analyt- 
ical systems with functional elements and enable three- 
dimensional flows. 


Another component is the glass chip for capillary elec- 
trophoretic separation of mixtures of substances. This 
separation takes place under high electrical voltage and 
lasts 20 to 60 minutes in normally large-sized analytical 
systems. With the glass chip the analysis time can be 
reduced to a few seconds, without major influence on the 
separation performance. 


The goal of the Swiss research work is to produce a 
miniaturized total chemical analytical system, called 
Mikrotas for short, which can be used for as many 
chemical analyses as possible and to help monitor chem- 
ical processes electronically. The principal application 
area is said to be chemical process technology, biotech- 
nology, environmental analysis and medical- 
pharmaceutical research. A contribution which should 
not be underestimated is the saving of reactances and 
solvents, the reduced time of analysis as well as the 
reduced space requirement through the miniaturization. 


Germany: Siemens Develops Fast Neural 
Computer 


BRO104105194 Amsterdam COMPUTABLE in Dutch 
I] Feb 94 p § 


[Article signed MP: “Siemens-Nixdorf Builds Neural 
Computer. Large-scale Computing an Interesting Market 
for SNI”’} 


[Text] Berlin—Following Adaptive Solutions, Siemens 
has also been working behind the scenes on a very fast 
neural computer. The SYNAPSE | will be available by 
mid-1994. 


Siemens-Nixdorf [SNI] intends to make a profit from 
large-scale computing. Last week Dr. Ulrich Ramacher, a 
scientist from the Siemens laboratory in Berlin, exhib- 
ited the prototype of the SYNAPSE |: a “special purpose 
computer” for the simulation of neural networks. 


Ramacher leads the team which has built the MA16 chip 
for this machine. At a clock speed of 50 mHz, this 
processor is capable of 800 million multiplications and 
additions per second. The SYNAPSE will cost 350,000 
German marks and is intended for the market for 
man-machine communication, image and pattern recog- 
nition, production automation, or (unmanned) control 
of company activities. 
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In 1988 Ramacher reached the limits of what worksta- 
tions are able to cope with in the imitation of neural 
networks. These simulations have served as the basis for 
the neural software which is used for complicated pro- 
cess control systems. “It seemed,” said Ramacher, “that 
we were absolutely unable to make the step to real-time 
simulations with workstations. This obstructed the fast 
production of neural software. It is now possible with the 
SYNAPSE 1. We have calculated that the machine is 
8,000 times faster than workstations.” 


SYNAPSE is an acronym which stands for Synthesized 
Neural Algorithms on a Parallel Systolic Architecture, 
said Ramacher. ““Synthesizing, because we have split the 
neural algorithms for processing in two parts, namely 
into an intensive calculating part, and an extensive 
calculation part.” The calculation section which requires 
a great deal of computer capacity, is handled by one of 
the eight MA16 neural signal processors which Siemens 
has built. “A ‘raditional’ chip from Motorola is sufficient 
for the handling of the extensive calculation part of the 
calculations.”” This has been developed in collaboration 
with the University of Mannheim. The SYNAPSE 
mother board accommodates both types of processors. 


To prevent the neural software from being operational 
only on a neural computer, Ramacher’s development 
team has ensured that this can be transmitted to work- 
stations. He praises his system, among other reasons for 
this feedback to workstations. Systems based on Cyber 
mainframes lack this. 


Big Competitor 


The biggest competitor to Siemens is the Cnaps from 
Adaptive Solution, also a neural computer, which was 
marketed last summer. The Siemens researcher does not 
expect, however, that this machine can be improved. “I 
don’t think their architecture is suitable for that,” Rama- 
cher conjectured. 


He confirms that with the new computer, SNI thinks it can 
play an important role in the area of “High Performance 
Computing.” For the time being the machine will be used 
mainly to simulate neural networks, after which the actual 
application will run on several workstations. “But when 
image and pattern recognition require applications, you 
need software which can only be run on a neural computer 
because so much computing power is needed.” 


Damaged Texts 


Ramacher says that his machine is being used at the 
moment by the German Patent Office. “A large number of 
that organization’s old documents have suffered water 
damage. These documents are scanned by the SYNAPSE.” 


“The resulting image of the damaged texts serves as a 
Starting point for the search for the undamaged original 
with the help of neural algorithms. It will come as no 
surprise that this technique for image reconstruction 
requires a great deal of computing capacity,” according 
to Ramacher. 
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SNI will also build the MA16 chip into a sound blaster 
for PCs which will enable speech recognition. “The 
listening typewriter is in prospect,” he says. Such a 
sound blaster will be available on the market in 1994. 


Philips and IBM have also made progress with similar 
products, but Ramacher does not believe that these are 
yet working in real time. 


Germany: Siemens Plans To Develop Monolythic 
Mainframes 


BR3003153694 Amsterdam COMPUTABLE in Dutch 
11 Feb 94 p 3 


[Article signed MU: “‘Siemens-Nixdorf Also Wants An 
IBM-Equivalent Parallel Mainframe’’] 


[Text] Berlin—Siemens-Nixdorf Information Systems 
(SNI) claims to be developing the newest generation of 
monolithic mainframes. The ensuing series will be based 
on the parallel switching of smaller machines, based on 
microprocessors. 


This is an exact copy of the IBM model which was 
presented last year as the successor to the present ES/ 
9000, for which the Sysplex functionality had to be 
extended extensively by IBM. SNI wants to link the 
software via the Open Software Foundation’s (OSF) 
Distributed Computing Environment (DCE). 


Price-Performance Ratio 


According to its manufacturer, this new concept must 
be able to improve the price-performance ratio by 20 
percent. IBM is aiming unofficially at a much greater 
improvement and has gone so far as to suggest that the 
new generation will cost only 10 percent of the present 
systems. 


Both companies hope that they will be able to compete 
against the larger Unix servers with the new concept. To 
that end Siemens also wants to “open” its machines by 
implementing OSF/DCE. During the coming Cebit exhi- 
bition [computer tradeshow in Hannover, Germany 
from 16-23 March 1994] it will demonstrate how the 
BS2000-line mainframes can be integrated with its own 
Unix machines and with PC’s. Above all, the company 
wants to comply with the directives of Posix and the 
X/Open Portability Guide by the middle of 1995. 


In the Unix area, SNI is working together with Kendall 
Square Research on the development of a massive par- 
allel computer. 


The German concern already sells this manufacturer's 
products under its own name in Europe, but wants to 
build its own system in cooperation with Pyramid. 
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Germany: Computer Institute Official On Parallel 
Computing 


BR1003085994 Edam SUPERCOMPUTER 
EUROPEAN WATCH in English Jan 94 pp 6-8 


[L nattributed Article: “UInch Trottenberg—You Need 
all Levels”’] 


[Text] GMD [Gesellschaft fuer Mathematik und Daten- 
verarbeitung] has four main research fields one of the 
primary concerns at the headquarters at Schloss Birling- 
hoven, in Sankt Augustin near Bonn, being Parallel 
Computing. We talked to Ulrich Trottenberg, director of 
the Institute for Algorithms and Scientific Computing 
(formerly Institute for Foundations of Information 
Technology) and co-ordinator of the Parallel Computing 
research field. 


Trottenberg thinks that a research institution such as 
GMD should address all levels of Parallel Computing, 
ranging from applications, algorithms, programming 
tools, system software to system architecture. “You need 
all levels. For instance; in order to be able to develop the 
right tools you need know-how about applications and 
algorithms, and you have to have access to the lower 
levels. This is the argument of the technology chain, here 
applied to R&D. Hardware efforts are, for example, 
conducted at the Berlin site of GMD.” 


The main emphasis in Trottenberg’s institute is placed 
upon algorithms, parallel strategies and developments 
for industrial applications, tools and standardisation 
activities. Apart from that, the institute runs a variety of 
parallel machines for experimental and pre-production 
purposes. 


The so-called Grand Challenges require an increase in 
computational power of several orders of magnitude and 
such increases will only be feasible through the integra- 
tion of hundreds, or thousands, of powerful processors 
into a highly parallel computer. However, the biggest— 
and still essentially unsolved—problem for the employ- 
ment of such systems, is the development of algorithms 
and the availability of application software. “In both the 
European HPCN [high-performance computing and net- 
working], and the German HPSC (High Performance 
Scientific Computing) initiatives there were long discus- 
sions as to whether one should invest money (funding) 
by mainly porting old codes to parallel systems or in 
developing new algorithms with corresponding new soft- 
ware—our philosophy is to do both” says Trottenberg. 


The portable parallelization of the European weather 
model IFS (a production code for medium-range weather 
forecasting) is one of the institute's results. These efforts 
have recently been awarded a number of international 
prizes (see elsewhere in this issue). In addition, the 
institute is involved in five German HPSC projects for 
porting industrial applications (CFD [computational 
fluid dynamics], computational chemistry and Finite 
Elements). In the European context, Trottenberg’s insti- 
tute 1s in charge of the management of the Europort-l 
project (an ambitious ESPRIT [European Strategic Pro- 
gram for Research and Development in Information 
Technologies] project to port industrially relevant codes 
to parallel platforms.) 
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On the algorithmic side, two recent results are parallel 
adaptive multigrid developments (for PDE’s [partial 
differential equation], in particular CFD) and the ASMG 
method. ASMG is a fast parallel multigrid solver, 
designed particularly for large clusters of workstations. 


Examples for tool developments and standardisation 
activities are the Parmacs and, based on that, the pro- 
posal of the MPI [message passing interface] standard. 
The institute is also active in the HPF [high pass filter] 
development. 


The parallel machines in the institute are: IBM SP-1 (10 
nodes), CM-5 (64 nodes), Parsytec GCel (128 nodes), 
Meiko CS (4 nodes), Alliant/FX (16 nodes), CM-2 
(16384 nodes), Suprenum (128 nodes), Parsytec 
Megaframe (64 nodes), iPSC2/VX (32 nodes). Running 
so many machines makes portability absolutely neces- 
sary: Parmacs is implemented on most of these 
machines—and most of the applications are based on 
Parmacs. The machines are used for internal R&D work, 
but also employed on external projects. Together with 
the complementary machines of the KFA Juelich (Cray 
Y-MP, Intel Paragon) the GMD machines form the 
hardware base for the HLRZ (High Performance Com- 
puting Center). The German ministry for research and 
technology regards the HLRZ as the first HPSC or 
HPCN centre in Germany. 


Looking back (not in anger) to the Suprenum times, 
Trottenberg feels that the situation of Parallel Computing 
has been much improved in the last five years. He was 
initiator and scientific director of the Suprenum project, 
he regards the project as scientifically very successful. 
Actually, most of current activities of the GMD-institute 
are based on the Suprenum know-how and experience. 
Trottenberg points out that Suprenum was essentially a 
software project: “More than 70 percent of the government 
funding was spent on the software side. And the software 
side was also a commercial success.” (Trottenberg founded 
the Pallas GmbH a few years ago.) Nevertheless, in the 
public view “Suprenum” is associated mainly with hard- 
ware and so regarded as a commercial failure. Asked for 
the reasons of this failure, Trottenberg said: ‘The last year 
of Suprenum (1990) was overshadowed by a controversy 
between political agencies and the companies involved. 
The primary concern was the question who was to be 
responsible for financial investments for future hardware 
development. This controversy completely ignored the 
acute needs of the project and was carried out publicly (in 
the press).”” Trottenberg further remembers when he him- 
self tried to find financial support for the next Suprenum 
generation: “Siemens Nixdorf finally decided not to do so 
because they did not see a market for parallel supercom- 
puters at that time. Today, they have recognised that they 
need to go into the parallel market and are associated with 
Kendall Square... in that respect Suprenum was too early.” 


How does Trottenberg rate the European hardware now- 
adays? “According to our experience in porting real 
production codes to parallel systems, the hardware 
requirements are: Powerful nodes, much (!) memory on 


WEST EUROPE 21 


each node and a flexible communication structure with 
high bandwidth. I only hope that Parsytec and Meiko 
understand the message. The GMD is ready and willing 
to give any technical help.” 


Nerth Rhine-Westphalia Funds Parallel 
Computing R&D 


BR1703144994 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
12 Feb 94 p 9 


[Text] The Land of North Rhine-Westphalia is funding 
the development in Herzogenrath of a new parallel 
computer generation based on Power-PC processors by 
Powerstone GmbH, a subsidiary of Parsytec. Trade 
Minister Guenther Einert has announced that the grant 
awarded by the land amounts to about 1.7 million 
German marks and that the Aachen region has devel- 
oped into a leading parallel computing technology center 
at international level. 


Parallel computers differ from conventional single- 
processor mainframes in that the requisite computing 
power is distributed over a large number of processors 
working in parallel. The advantage of this is that cheaper 
processors can be used, and more can be added at will 
according to computing requirements. 


New standard software is needed to achieve more wide- 
spread use of this efficient technology, as there is only a 
limited supply of software for current parallel com- 
puters. In order to remedy this situation, Powerstone 
intends to integrate processors from the Power-PC 
family into its parallel computing systems. This will 
make it possible to work with all conceivable operating 
systems, including the associated application software. 
Parallel computers are used in speech and image pro- 
cessing, robotics, artificial intelligence, automobile engi- 
neering, the space sector, process technology, and 
environment and climate research. 


A team of 32 will be engaged on the development of the 
new computer, whose efficiency will have five to 10 
times the capacity of previous parallel computers. The 
development phase is scheduled to last one year. 


Germany: Federal Ministry Funds Neural 
Computing Project 

BR1703113894 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 

12 Feb 94 p 15 


[Text] Corporate and scientific research teams from the 
new and original federal laender (Atlas Elektronik 
GmbH, Bremen, OECOTEC, Rostock, BEST Data 
GmbH, Berlin, the University of Dortmund, the Zittau/ 
Goeritz Technical College, and the Institute of Ener- 
getics in Leipzig) have formed the NEUPRO (Neural 
Systems for Complex Technical Real-Time Process 
Analysis and Operator Support) project with the ambt- 
tious goal of using the most advanced neural computing 
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technologies to develop substantially simpler, safer, 
improved operating systems for major power supply 
corporations. 


They intend to use artifical neural networks, whose 
design imitates that of the natural brain and which have 
the capacity to learn and to store and process informa- 
tion in parallel. 


The researchers base their work on the fact that neural 
networks are capable of constantly extending their pool 
of knowledge from operating sequences and successful 
control maneuvers or troubleshooting measures. Via this 
learning process, the neural network acquires the ability 
to react to the occurrence of an identical or similar 
operating state, about which only incomplete informa- 
tion may be available, with appropriate operating or 
troubleshooting prompts. The neural network can pro- 
vide the operator with valuable decision making aids in 
the event of all process variations of practical relevance. 
Action can be taken to rectify the process in real time, 
i.e., in a matter of seconds. 


The operator will be supplied with a video monitor 
displaying a customized process layout showing only the 
relevant information, i.e., with the unimportant details 
removed. This not only entails much less work for the 
operating personnel, but makes for significantly higher 
operating system safety. 


Information from “historical” process sequences will be 
used to render neural networks capable even of fore- 
casting how future processes will run and of giving the 
appropriate operating prompts. 


High hopes are placed in the NEUPRO project, which 
the BMFT [Federal Ministry of Research and Tech- 
nology] is funding to the tune of 5 million German marks 
over the period from 1993 to 1995. An actual power 
supply process will first be used to demonstrate that 
advanced neural computing technologies point the way 
to mastery of the complex real-time control processes 
that occur in many areas of the industry. 


Further information is available from the BMFT’s Infor- 
mation Technology Project Manager, German Aero- 
space Research Institute (DLR), Rudower Chaussee 5, 
D-12489 Berlin, tel. (030) 69545746. 


DEFENSE R&D 


Eurofighter 2000 Makes Maiden Flight 


AU2803082594 Munich ARD Television Network 
in German 2015 GMT 27 Mar 94 


[Text] The prototype of the Eurofighter 2000 plane 
successfully made its first test flight. The one-seat 
combat plane, the follow-up model of the disputed 
Fighter 90, is extremely maneuverable and can reach 
almost twice the speed of sound. According to Deutsche 
Aerospace, the unit price is to be no more than 100 
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million German marks. In addition to Deutsche Aero- 
space, British, Italian, and Spanish companies are also 
involved in the development of Eurofighter 2000. 


FRG Funding Key to WEU Spy Satellite System 


94EN0284A Hamburg DIE WELT in German 
19 Mar 94 p 6 


[Article by Ruediger Moniac: “Europe Will Get Eyes in 
Space—If Germany Pays: Its Own Reconnaissance Sat- 
ellites Are Supposed To Create Independence From the 
United States’’] 


[Text] The endeavor to make Europe into an indepen- 
dently acting entity is making progress, especially in the 
use of space for gaining information, an area in which 
France has traditionally coveted independence. The 
utility of space ranges from the commitment of armed 
forces to the achievement of general political objectives 
(such as observation of the environment, exploration of 
natural resources, surveillance of borders, and inacces- 
sible regions). 


On 13 May, the agenda of the Council of Ministers of the 
Western European Union [WEU] includes consideration 
of the decision to pursue the development of an inde- 
pendent European system of observation satellites. A 
report on implementation possibilities has already been 
completed; everybody is waiting for Bonn. The Federal 
Republic has to decide before the May session whether it 
wants to commit considerable capital to such an “Eyes in 
Space” system. 


One argument frequently heard in Germany is: Why 
spend so much money on European satellite-supported 
reconnaissance, when we can rely on our American 
partners. The United States own the most efficient 
systems and German government offices have received 
information from U.S. sources on specific occasions. 


However, the whole truth includes the fact that this 1s 
based on reciprocity. The United States expect some- 
thing in return. However, such a policy is not perma- 
nently compatible with the interests of European coun- 
tries since the United States is currently redefining its 
foreign and defense policy priorities while Europe wants 
to play a partnership role in the Euro-Atlantic structure 
on the basis of independence. 


Europe needs an independent capability to receive unfil- 
tered information and to assess developments outside its 
borders. Meanwhile Defense Minister Ruehe in a white 
book released this week by the Cabinet has also accepted 
this view. This document contains the following clause: 
“For the early recognition of regional crises,...and to 
defend its interests in developing joint plans within 
alliances and the United Nations, the Federal Govern- 
ment requires an accurate, up-to-date view of the situa- 
tion.”” This calls for various types of information, 
including information gained from satellites: Reconnais- 
sance to assist in the formulation of policy, not in lieu of 
policy decisions. 


Here is an example from 1986: For several days uncer- 
tainty prevailed whether a second nuclear power plant in 
Chernobyl! was threatened with meltdown. If European 
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countries had possessed satellites with multispectral sen- 
sors, there would have been no uncertainty and the 
European countries could have taken precautionary 
measures based on information thus gained. 


However, the Federal Republic is still undecided which 
department should become “responsible” for such an 
observation system since there is, so to speak, no “‘nat- 
ural and primary user” for this type of information. 
Independent experts, therefore, have suggested 
appointing an intergovernmental commission, which 
reports to the office of the chancellor, to prepare for the 
decision in May and to develop guidelines for reorgani- 
zation within the government. Time is passing rapidly. 
The two specific issues are 20-percent participation in 
the Helios 2 Project (daylight observations) developed 
by France and, second, majority-participation (50 per- 
cent or more) for a high-resolution radar reconnaissance 
satellite. Because of its technological capabilities as well 
as its political status in Europe’s center, no other power 
is as suited as Germany for an SAR system (active 
microwave radar). The cost? It has not been accurately 
determined. Experts say: In the initial phase “several 
hundred million a year.” 


France: New Defense Budget Law Analyzed, 
Criticized 

BRO0203103394 Paris ELECTRONIQUE 
INTERNATIONAL HEBDO in French 

17 Feb 94 pp 16-18 


[Article signed Serge Brosselin: “Military Spending 
Budget Should Not Be Cut for Three Years”] 


[Text] The next military planning law currently being 
drawn up will cover the period 1995-2000. According to 
Admiral Lanxade, chief of staff of the Armed Forces, 
speaking privately on 19 January, the law “is being 
prepared in the least clear and most dangerously uncer- 
tain period we have witnessed since the end of the last 
world war.’ He added: ““When choosing our programs 
we are obliged to consider the resurgence of major risks. 
The old order has collapsed in the East, but rapid and 
worrying changes are again making Russia the biggest 
threat.” 


The implementation of a planning law that is coherent 
with the redefinition of this threat assumes an annual 
growth in equipment credits of 1 percent, if the value of 
the French franc remains constant, over the next three 
years (from 1995 to 1997). It is on this basis that the 
chiefs of staff and industry will try to build their posi- 
tions. However, does that mean that this is a realistic 
aim’? Some people doubt this, saying that it is based on 
too optimistic a scenario, in particular by banking on 
growth of 3 percent in 1994 and the prospect of the 
establishment of a truly European arms market. 


However, whatever the economic context in which the 
law will be implemented, priorities have been defined 
and trends established. For example, the nuclear force 
will remain the keystone of the military and strategic 
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plan, although its domination—already cut by the 1994 
defense budget (down by 8.8 percent)}—will continue to 
wane in the coming years. 


Satellite to Detect Missile Launches 


Another notable trend is the priority given to intelli- 
gence. This will be stressed in the future law, although 
space components will be cut slightly (it is true, however, 
that they saw spectacular growth in the 1993 budget, 
with credits being increased by more than 18 percent). 
This cutback in growth, initiated in the 1994 budget 
(although growth was still 13.8 percent) should be 
confirmed in the planning law for 1995-2000. 


However, it is certainly in this area, and more generally 
in all programs associated with C3I (Command, Control, 
Communication, and Intelligence) and electronic war- 
fare, that we find the most marked developments in 
military electronic equipment. The main programs 
involved with this type of activity are the Helios 2 
observation satellites and the Osiris radar satellite, 
capable of providing high-resolution images both day 
and night and in any meteorological conditions. The 
multiannual military space plan will be completed by 
telecommunications and electronic listening devices 
with, respectively, Syracuse 2 and the experimental mini 
satellites, Cerise and later Zenon. This should ensure 
that, by the year 2000, leaving aside the scale effect, 
France will be the world’s third largest military power in 
space. 


In addition to these major programs that the future law 
should confirm—-unless some major unknown factor 
intervenes—our sources say that four other programs 
could be launched. First, there is a so-called “early- 
warning” satellite which can detect missile launches. 
This system, also capable of tracking (detection of the 
missile’s trajectory when it is launched), is considered by 
the Armed Forces chief of staff to be politically vital: 
“Public opinion would not understand if no decisions 
were made concerning this requirement. That is why it is 
certain that something will be done. However, it will be 
up to the government to decide how many credits will be 
awarded to the tracking function.” Currently, the system 
architecture being envisaged uses one or two large 
ground radars with the early-warning satellite. This sat- 
ellite could be the first link in a chain that includes two 
other programs, one of which has yet to be decided but 
the other of which is virtually assured. 


The first program aims to provide France with an 
antimissile defense system. However, in the circle of 
experts working on this dossier it is admitted that little 
progress has been made so far. It is said that the costs are 
high and it is not clear what type of threat the system is 
supposed to protect against, since the general operational 
and architectural requirements of a long range antimis- 
sile defense system (3,000 to 1,000 km range) differ 
considerably from those of a system affording protection 
from Scud-type or medium range missiles (300 to 2,500 
km). In all probability, the system adopted will be set 
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both reasonable and ambitious objectives: reasonable 
insofar as the allocated detection zone will only cover the 
Mediterranean and Middle East-facing parts of French 
space (footnote |) (It is also envisaged broadening the 
intervention capabilities of the current Hawk high- 
altitude ground- to-air missiles used by the French Army 
(for example, by altering the electronic guidance auto- 
tracking systems.]; ambitious, because the threat consid- 
ered will not consist solely of Scud missiles, but also 
more sophisticated missiles very similar in type to those 
of the first generation of strategic missiles used in the 
French nuclear deterrent. 


The second program linked with the early-warning sat- 
ellite has made much more progress and concerns a 
French cruise missile. This weapon of conventional 
retaliation would be carried by the Rafale aircraft. This 
“French Tomahawk,” extrapolated from the Apache 
program coordinated by Matra, would be used for very 
long distance strikes on the vital centers of the country 
that had launched the missile that was detected by the 
infrared or ultraviolet sensors of the early-warning sat- 
ellite. In addition, a supersonic missile program, chris- 
tened ANF (the French acronym for future anti-ship) 1s 
expected to be launched on the basis of the ANS project 
that was abandoned by Aerospatiale. Generally, the 
future military planning law will benefit all programs 
associated with the need to project the power of the 
French military system (aircraft, C31 systems, etc.). 


Electronics Companies Will Also Have To Sacrifice 
Certain Activities 


A year ago, with cuts virtually across-the-board in ne 
military budgets of most of the world’s countries, the 
arms industry was already being haunted by the specter 
of the division-of-labor approach dreamed up by the last 
government. The approach consisted of concentrating 
the French arms industry around poles of excellence and 
dropping those activities with a lower “gray matter” 
potential. In short, leaving leading-edge electronics to 
the technically-advanced countries and the sophisticated 
‘“ironmongery” (light weapons, light land vehicles, 
artillery, etc.) to the developing countries. 


This scenario, which would, for example, have led to the 
disappearance of part of the naval and armored vehicle 
construction industry, appears now to have been ruled 
out. The French General Armaments Delegation (DGA) 
is currently considering another, less “‘surgical’’ 
approach. This consists of sharing the tasks between 
European companies as early as possible in the develop- 
ment process, i.e. at the sub-system and component 
levels—in other words, when the equipment is still in its 
embryo form, rather than later on when the system is too 
advanced and when relinquishing sovereignty could not 
be contemplated. 


This approach, which will be based on the establishment 
of openly-offensive technology watch structures (indus- 
trial intelligence, etc.) moreover has the advantage of 
safeguarding the future since it makes it possible to 
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rapidly reconfigure old systems if there are problems. 
Moreover, basic research will not be affected. 


A weapons engineer who is particularly well-informed 
(since he contributed both to the Plan Committee’s 
report and the Defense White Paper and is now working 
on the future military planning law) told us: ‘““We there- 
fore reckon we can save companies which worild other- 
wise have disappeared, but we still cannot prevent some 
of them (people say about half of them) reducing their 
scope of activity. In any event, damage will be done and, 
although we cannot perform miracles, we will limit the 
damage.” 


Technology Dropped but Carefully Concealed 


Although less affected than other businesses by this new 
deal at European level, electronics companies will also 
have to sacrifice certain activities. Doubtless they will 
not have to give up their core specialist activities, but 
they probably will lose related activities. Indeed, the 
DGA admits it is “unavoidable” that certain technolo- 
gies from every discipline will have to be dropped (see 
table). 


Nonetheless, if we examine it more closely, the table 
showing the three levels of priority for key technologies 
gives few indications as to which technologies will be 
sacrificed at the altar of European industrial coopera- 
tion. Our sources admit that “it is purposely vague. By 
listing technologies t'iat take priority at the national level 
and then those inat can be shared, we have avoided 
having to say which ones we have more or less decided to 
abandon. This is, first, so that we do not limit our room 
‘>. maneuver in the negotiations underway with our 
European partners and, second, to avoid certain shares 
from collapsing on the stock market.” 


French Industry—Future Hard Core of European 
Restructuring? 


Maybe the French companies and political officials in 
charge of the delicate issue of restructuring the aeronau- 
tics and arms industries were right when they said it was 
“urgent to wait.”’ For a year now, the tables have been 
turned in Europe. Remember: Germany—helped by a 
strong Deutsche mark—implemented a wide-reaching 
program concentrating its arms industries under the 
command of the giant Daimler-Benz. There can be no 
doubt, everyone thought: Germany is building the base 
of a huge structure around which all of European 
industry will be restructured. In France, only a minority 
explained that these major capitalist groupings were 
fragile and would not withstand the test of time, and that 
industrial logic would again predominate since the basis 
for its development relied on innovation and technolog- 
ical power. These two advantages were considered to 
largely compensate for the under-capitalization of the 
major arms producers in France. 


What has happened to DASA [Deutsche Aerospace] and 
the difficulties being experienced by the large German 
companies today, neglected as they are by the present 
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government in Bonn, has confirmed what the supporters 
of industrial logic had maintained. Moreover, we cannot 
rule out DASA being dismantled, which people in Paris 
believe would even things out again in Europe. French 
industry has another advantage which could mean that 
European restructuring will focus around it, namely the 
durability of major programs that are guaranteed by the 
military planning law. It is around these that new alli- 
ances will be woven. 


In the light of this, the debate has just been closed and 
vertical integration has been formally ruled out. The 
major groups in Europe will be created on the basis of a 
search for synergy, a broadening of the range, and on 
fields of activity. Future alliances will be created by 
“supporting” the field of activity and not on the basis of 
purely political decisions that lead the “‘weakest”’ partner 
to balance the structure formed by making a financial 
contribution. Such horizontal alliances will therefore see 
the grouping together of companies at the same level— 
contractor with contractor, systems producer with sys- 
tems producer, outfitter with outfitter. The French out- 
fitting industry is too dispersed and will be subject to 
mergers. It was also decided that, to face up to the 
requirements of the market, major contractors will take 
stakes in small companies whose activities are essential 
to them (like the “white knight” called in to counter a 
hostile takeover bid). 


In 1994 we will begin to see clear signs of how the future 
European arms industry will look. A number of projects 
are already on the verge of very rapid development. 
Germany, shaken by the recession, will very probably 
force its aeronautics and defense industries to concen- 
trate on just half-a-dozen or so areas. It is not out of the 
question that German firms may agree to be minority 
partners in other sectors of activity. 


After Eurocopter (associating Aerospatiale and DASA, 
and quite logically expected at a later stage to federate all 
European helicopter manufacturers in a larger group), 
the fate of two other areas of activity will be decided. 


Firstly, in the field of satellites two major poles are 
currently taking shape. One is a French-British concern 
built around Matra and GEC, while the second pairs 
Aerospatiale with Deutsche Aerospace (according to 
certain rumors, the German partner may take a 51- 
percent stake in a holding company for two subsidiaries, 
SAT France and SAT Deutsche). 


The other area of activity is missiles. Here again, two 
poles are being formed: the French-British partnership of 
Matra and British Aerospace and the French-German 
combination of Aerospatiale and DASA. The latter 
project is quite advanced, and the French group should 
be the majority shareholder (51 percent) in the future 
French-German holding company. However, the 
Defense Ministry is already mentioning two possibilities 
for enlarging these new poles. The first suggestion is that 
both poles could join together to form a single unit. The 
second idea, which the companies would appear to 
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prefer, would bring the Swedish Bofors company into the 
Matra-BAe group and the Italian Alenia into the Aeros- 
patiale-DASA group. In the first case, France would 
occupy a central position in Europe; in the second case, 
with the coexistence of two groups, France would be 
present in the Arctic and Mediterranean zones. 


Situation of Main Defense Programs 


Nuclear Deterrent 


S45—ground-ground strategic ballistic missile to 
succeed $3—18 missiles 

Scheduled deployment: year 2000 

Program cancelled 10 July 1991 


Missile launching nuclear submarine (SNLI-NG) 
Six vessels planned 

Program reduced to three vessels 

Service entry date 1996—1998—200! 


M-45 sea-ground strategic ballistic missile 

For use on the future SNLE 

16 missiles per SNLE-NG 

First delivery 1995 

Delayed 10 months. Service entry date mid-1996 on the 
first new generation SNLE (Triomphant) 


M-5 sea-ground strategic ballistic missile 
Successor to M-45 

Operational in 2005/2006 

Unspecified delay in development 


HADES prestrategic ground-ground missile 

120 missiles ordered 

Program cancelled 

The 12 missiles already produced are in storage 


Space—Communications—Intelligence 


COBRA anti-battery radar 
Program confirmed—first production line station to be 
delivered in 1998 


HELIOS observation satellite 
Service entry planned for 1993 
Two units 

To be placed into orbit in 1994 


ZENON electromagnetic observation satellite 
New program decided 


OSIRIS radar observation satellite 
New program decided 


CERISE mini satellite 
New program decided 


SYRACUSE II telecommunications satellite 

Four units (including the one commissioned in 1993) 
Program boosted strongly since June 1993 (one extra 
satellite) 
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ATLANTIQUE 2 maritime patrol craft 
42 craft planned 
Program reduced to 18 craft 


SARIGUE-NG electronic listening and spectrum anal- 
ysis aircraft 
New program accelerated for delivery in 1999 


HORIZON battlefield intelligence helicopter 

Service entry date October 1995 

Program previously cancelled in 1989 

Program recommenced after reconfiguration 

Two helicopters and one ground station ordered in the 
1993 budget 


BREVEL drone system (pilotless stealth aircraft) 
Service entry date 1998. 
Program launch confirmed 


PR4G 4th generation radio set 
Program reduced in the same proportion as the Leclerc 
tank program (2,625 sets ordered). 


Air and Sea Operations 


Nuclear attack submarines (SNA) 

Eight vessels planned (with service entry between 1982 
and 1999) 

Program reduced to six vessels 

Seventh (diesel powered) vessel for export. 


Charles de Gaulle nuclear aircraft carrier 
Delayed six months. Service entry date mid-2000 


Ocean-going minehunting vessel 
Cancelled 


ACM (marine version of the Rafale fighter aircraft) 
86 aircraft ordered 

Delivery initially planned to start from 1996 
Operational in 1998 

Program delivery delayed six months 

Operational date unchanged 


SAAM ground-air anti-missile missile 
Unchanged but delayed by six months on Charles de 
Gaulle nuclear aircraft carrier 


ANS supersonic anti-ship missile (successor to the Exo- 
cet) 

Service entry date 1998 

Cancelled 


MU-90 new generation torpedo 
Delayed 


“Foudre” type TCD 
Two vessels ordered 
One extra vessel ordered by the 1994 defense budget 


Air and Ground Operations 


RAFALE multipurpose fighter aircraft 
Initial order for 250 
First deliveries initially planned for 1997 then 1999 
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Program delayed by six months and cut to 235 aircraft 
(140 two-seaters and 95 single-seaters) 


MIRAGE 2000D—low altitude all-weather version 

105 ordered 

order cut to 90 aircraft (delivery rate cut from 18 to 12 
aircraft per year) 


A310/300 strategic logistical transport plane: two 
Aircraft ordered urgently and already delivered 


TIGRE French-German combat helicopter 

215 aircraft, 75 in protection-support version (HAP) and 
140 in anti-tank version (HAC) 

Delivery in mid-1997 

Program confirmed but delayed by about one year 
(delivery at the end of 1998) 

Modification of the proportion of HAPs and HACs 
expected in 1994 


NH90 

220 units (160 for the Army and 60 for the Navy) 

First deliveries initially planned for mid-1998 

Program started 2 September 1992 but delayed (produc- 
tion around 1996) 

First deliveries end 1999 


LECLERC tank (successor to the AMX-30) 

1,400 planned initially 

Program delayed by two months and reduced to a 
maximum of 800 tanks (just 200 by 1997) 


VAB front-armored vehicle 
Cancelled 


MISSILES 
Magic 


Super 530D 


AC 3G 3d generation long-range anti-tank missile 
Pre-production delivery in 1999 


Eryx short-range anti-tank missile 
Mistral 


SAMP ground-air mediuin-range missile 
Service entry date 2002 


Mica interception and air combat missile 
Program confirmed and accelerated 


Apache subsonic cruise missile 
Program confirmed with delivery in 1998 


SCCOA system for the command and control of airborne 
operations 
Program delayed 


[table 2] Source: Plan Committee’s report on “The 
Future of Defense-Related Industries” 
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Classification of Critical Technologies by Strategic Order' 







































































Critical Technology Comments Dual Nature Acceptable Belongs to Criticality 
(from zero to Degree of the THTM for Defense 
four) Dependence? defense Electronics 
catego Industry 
(from one to 
three) 
Absolute Priority 
Micro/nanoelectronics (for Specific electronics 3 E yes 3 
equipment and sub-assemblies) Hardening 0 F yes 
Navigation equipment Automatic, piloting, guidance 2 E yes 3 
Detection and signal processing Electromagnetic, acoustics, and 2 E yes 
equipment optical 3 
Undersea acoustics 2 E yes 
Data fusion 3 E 
Electronic warfare 0 F yes 
Signature processing and stealth- Knowledge of phenomena, 0 E yes 2 
related technologies development of calculation codes, 
design of stealth equipment, 
distributed antennae 
Control of complex systems Design and integration 3 F 
Architecture tool (computing, a M 
software) 
Modeling and simulation 4 E yes 3 
Intermediate Priority 
Advanced calculation codes Modeling of complex physical 3 E 2 
phenomena 
Software engineering for computing 3 M 3 
systems 
Artificial intelligence and neural 4 M 3 
networks 
Modular electronic architecture especially for aeronautics 3 M 3 
Advanced computers For massively parallel processing 3 E yes 2 
Telecommunications equipment and On the ground, on-board, and in 4 E 3 
networks space for voice, data, and image 
transmission 
Optical and optronic devices 2 E yes 
Directed energy devices Lasers l E yes 2 
Microwaves 0 F yes 2 
Power generators For electrical propulsion and E 2 
Electrical energy storage and electrical weapons 
processing devices 
Low Priority 
Industrial production systems and Including automation and robotics 4 M 3 
production software 
Active general control 3 E | 
Ergonomy and neural science Includes cognitive science 4 E 2 
Technologies and methods involved 4 M 2 
in equipment and weapon system 
safety 




















I Just those technologies critical for the defense electronics industry are listed. 





2(F) Technology for which France wants to keep total control refusing any dependence and no cooperation unless otherwise stated; 

(E) Technology that France is ready to share in a more or less extended partnership framework with Western European Union partners while 
retaining a certain presence in France; 

(M) Technology that France agrees to share on a wider scale or to acquire through license or equipment purchasing taking into account the exist- 
ence of several sources of supply in the world). 





3 THTM - Very high military technology and therefore particularly sensitive with regard to the proliferation of certain weapons. 
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France, Germany: Update on Eurocopter Tiger 
Flight Tests 


BR1103110894 Paris LE BULLETIN DU GIFAS 
in English 10 Feb 94 pp 1-4 


[Unattributed article: “The Tiger Gains Ground”’] 


[Text] A further milestone in the development of the 
Tiger antitank helicopter programme was passed on 3 
September 1993 with the delivery to Eurocopter France 
of prototype number 3 assembled a the Eurocopter 
Deutschland facility. Like prototype number 2, this 
machine, which first flew last November at Marignane, 
will be used to qualify the baseline avionics and fine-tune 
the different versions of the primary flight management 
system software. 


By the end of December 1993, the three prototypes had 
logged an aggregate of 325 flight hours. 


High Tech Avionics 


It must be pointed out that prototypes 2 and 3 in effect 
the concrete form to what hitherto only an imaginary 
type of combat helicopter. Each member of the crew has 
two LCD color screens before him on which he can 
instantly display whichever piloting or fire control sym- 
bology page best suits the current mission phase: alter- 
natively, he can look at a synthetic navigation map, a 
digital mapping display of the areas overflown, or a map 
showing the radar or laser threats detected so far. And if 
a radio frequency needs adjusting or a waypoint needs to 
be fed into the system, this poses no problem since each 
cockpit is equipped with its own alphanumeric data 
input keyboard and associated screen. The helicopter 
will then automatically fly to the indicated waypoint 
using its 4-axis autopilot and its ring laser gyro inertial 
platform. Normally, however, the crew will prefer to feed 
all mission data into the system via a small memory 
module into which the data has been uploaded on the 
ground, thus saving time once onboard. 


Visibility, Calm and Agility 


As well as high performance avionics systems, the Tiger 
prototypes are platforms for some impressive cutting- 
edge technology. As Pierre Rougier, Tiger flight-test 
chief engineer, observed recently “French, German or 
British pilots coming off the number | prototype after 
testing it all remarked on the machine’s exceptional 
agility and on the absence of the vibration to which they 
had been accustomed before.”’ He noted that the vibra- 
tion levels recorded in the 4-omega mode in all flight 
configurations, including the most unfavourable ones, 
were reduced to an average of 0.1 g in the pilot’s seat and 
0.5 g in the gunner’s seat. 


The explanation for this near-absence of vibration lies in 
something called SARIB, a vibration suppressor con- 
ceived and developed by Eurocopter and incorporated in 
the Tiger. 
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As for the machine’s agility, it is true that one soon gets 
the impression one is flying in a much smaller machine. 
For instance, the Tiger takes 0.9 sec. to rotate through 
the first 40 degrees from hover, accelerating rapidly to 
over 100 degrees per second! These figures speak for 
themselves. Another asset is the visibility from the 
cockpit, which is far superior to that on existing combat 
helicopters. 


“In flight, the visibility, calm and agility are such that I 
sometimes feel as though I were sitting on a stool in a 
cloud three or four thousand feet above the ground—an 
even more extraordinary impression,’ Rougier added. 


Five Prototypes Planned, Three Already in Flight 


Prototype number | had logged 280 hours by end 
December 1993. An extensive slice of the flight envelope 
was explored within the first 20 hours. The machine 
proved stable to the point that, with the autopilot locked 
out, it held a phugoid oscillation for two minutes (a long 
term oscillation about an aircraft’s pitch axis). Any pilot 
worth his salt knows what that means. 


Number 2 prototype, for its part, totals 38 flight hours. 
This machine is being used to develop and evaluate the 
software. The test teams operate work cycles enabling 
them to alternate between the simulator, the integration 
test-stand and the prototypes, and they include partici- 
pating military pilots. All phenomena noted on number 
2 prototype have been able to be faithfully reproduced 
on the integration test-stand-clear proof the expertise 
which Eurocopter Deutschland, the lead test-stand con- 
tractor, has gained in this field. In flight, the screen 
display menus have proved extremely effective—so 
much so in fact that concern is being expressed here that 
future generations of pilots who receive quick training in 
instrument flying, using display screens, could have 
serious problems if they had to revert to conventional 
instruments. 


Prototype number 3 will be used to back up the existing 
test facilities. It will be equipped with a central gamma- 
ray detector which could momentarily disconnect all 
vital equipment in the event of a nuclear explosion so as 
to prevent its destruction by the ensuing nuclear electro- 
magnetic impulse (EMI). 


Meanwhile the equipment and gear that will be used on 
the Tiger and the Gerfaut (the escort/support version of 
the Tiger) is being developed in special facilities next to 
the apron at Marignane, including mission-specific 
equipment and weapon systems and sights. Prototypes 4 
and 5 will be equipped with full weaponry and the first 
flight of number 4 prototype is scheduled for February 
1995. 
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Piloting and Sighting With Infrared Cameras 


In the meantime, the day/night piloting system intended 
for the Tiger is carried proudly inside the nose of a Puma 
helicopter. This is an imager based on infrared charge- 
coupled device (IRCCD) technology. With this revolu- 
tionary technology, the imager is slaved to the helmet 
boresight. 


It should be noted that the target designation camera in 
the Tiger’s mast-mounted sight also features a sensor 
utilizing IRCCD [infrared charge-coupled device] tech- 
nology. This camera is capable of unambiguously iden- 
tifying targets at distance up to 5 km, by day or by night. 
This represents a range twice as great as that of the 
visionics systems on current- generation combat helicop- 
ters. Herve Moray, who heads the Tiger/Gerfaut pro- 
gramme at Sales Promotion, stresses that the images 
from this camera are extraordinarily sharp. In fact he 
recalls that after he had gripped a colleague’s arm for a 
few moments, the mark left by his warm fingers 
remained visible on the man’s sleeve for a whole minute. 
The camera is claimed to be sensitive to temperature 
variations of 0.1 degrees, and distant vehicles can be 
clearly identified provided their temperature is 2 degrees 
Celsius higher than the environmental temperature. 
Obviously, the Tiger is unaffected by nightime condi- 
tions and enjoys a decisive advantage in poor day, night 
visibility as well. 


A Modular Architecture 


Equally impressive is the modular architecture. The 
aiming sights and the ordinance differ on the Tiger and 
Gerfaut versions but are pre-integrated around a 1553B 
two-way data bus controlled by a weapons computer that 
communicates inter-actively with all the basic avionics 
systems. “Thanks to this architecture,” says Clement 
Hecketsweiler, in charge of mission equipment at Eruo- 
copter France, “we can customize the mission equip- 
ment for the British Tiger version without needing to 
modify a proven basic avionics package having immense 
potential.” The weapons inventory available to present 
and future customers includes antitank missiles, air- 
to-air missiles, guns and rockets. As Hecketsweiler 
pointed out, these weapons are tremendously effective 
because they take full advantage of the inexhaustible 
source of information available on the database. The fire 
control systems knows exactly where the target is, can 
predict its trajectory and correct for disrupting factors. 


Better still, the Tiger is no longer merely an extension of 
the human arm. It is as one with its crew, analysing the 
tiniest motions of the head to aim a weapon or designate 
a geographic location. More remarkable still, this 
impressive machine displays the outside world as seen by 
the infrared or light intensifying sensors. 


The Tiger ushers in a new era in rotary-wing technology. 
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Swedish Research on High Power Microwave 
Weapons Noted 


94WS0259B Stockholm SVENSKA DAGBLADET 
in Swedish 17 Feb 94 p 10 


[Article by Sune Olofson: ‘National Defense Research 
Institute (FOA) Conducting Research on Protection 
Against Microwave Weapons”’] 


[Text] Radiation weapons are not pure fantasy. The 
National Defense Research Institute, FOA, has been 
working for several years on developing protection 
against microwave-pulsated ray guns, so-called HPM 
[high power microwave] weapons that knock out modern 
weapons’ sensitive electronics systems. 


Older Swedish weapons systems have no protection 
against radiation weapons. 


“An HPM weapon could be used in the United Nations’ 
peacekeeping efforts in Yugoslavia, for example, to 
destroy the warring factions’ communications systems,” 
said civil engineer Staffan Jonsson of FOA in Linkoping. 


As early as 11 November 1988 SVENSKA DAG- 
BLADET published an article under the headline “JAS 
[multi-role combat aircraft] Gripen Would Have No 
Chance Against New Radiation Weapons.” The infor- 
mation was repudiated by the military and Saab, who felt 
that no such threat existed and therefore the JAS did not 
need any protection against HPM. 


Biggest in Europe 


After that a lot of things happened. Saab built Europe’s 
biggest mobile testing facility in Linkoping for HPM, 
among other things. The abbreviation stands for high 
power microwaves, microwaves with a very high effect. 
Airplanes and other weapons systems can be wheeled 
into the facility and exposed to HPM radiation. 


After the SVENSKA DAGBLADET article appeared, 
the FOA, together with the defense industry, began 
extensive studies in the area. Today around five 
employees are engaged solely in HPM research and 
development and the state has invested money. 


Potential Threat 


In a report in April 1993 the FOA wrote the following to 
Armed Forces Commander in Chief Bengt Gustafsson: 


‘““HPM weapons represent a potential threat to several of 
our tactical systems and to civilian systems of great 
importance for total national defense. Therefore it is 
imperative to have no gaps in our defenses that make it 
profitable to use HPM against us. The development of 
HPM weapons should be followed in order to update the 
threat and evaluate possible acquisitions.” 


Today Sweden’s intelligence service thinks that both 
Russia and the United States have such weapons, hardly in 
operation in military units, but for development and 
testing purposes. There are unconfirmed reports that the 
United States tested an HPM weapon during the Gulf war. 
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Target Must Be Seen 


One area of application is minesweeping. HPM rays can 
trigger the mines’ electronic ignition devices and the 
mines will destroy themselves. 


“It is quite obvious today that it is possible to develop 
such high microwave power that unprotected electronic 
systems can be damaged,” Jonsson said. 


But a number of problems for a finished HPM weapon 
remain. One is the ability to direct the rays at the target. 
So far the target must be in sight to be threatened. When 
the rays hit the target the microwaves find their way in 
through seams, vents and slits in electronic units, which 
heat up and burn out. A microwave impulse is thrown off 
in a fraction of a microsecond with the help of a 
generator. 


The FOA is trying to define the threat of radiation 
weapons, assess the durability of Sweden’s conventional 
weapons and propose steps to be taken. 


JAS Has Some Protection 


“Our modern defense systems, such as the JAS-39 
Gripen, have some protection against a possible HPM 
attack. The electronics are partially protected with the 
help of so-called shields that are built into the system. 
The important thing is to have a precise manufacturing 
process from the start. But we cannot be complacent. We 
should follow developments in the HPM area very 
closely,” Jonsson stressed. 


ENERGY, ENVIRONMENT 


German Prospects in Environmental Technology 
Assessed 


94ws0227c Duesseldorf WIRTSCHAFTSWOCHE 
in German 14 Jan 94 p 77 


[Article by Klaus Jopp] 


[Text] Filters, soil and air purification plants bearing the 
label ‘“‘made in Germany” are hits in the marketplace. 
According to statistics provided by the German Institute 
for Economic Research (DIW) in Berlin, no other 
country exports more environmentally)related goods. 
With an export value of about DM35 billion, green 
technologies amounted to a 21 percent share of world 
trade. The Germans clearly beat out the United States 
(16 percent) and Japan (13 percent). In addition, the 
Germans filed the most patents in this field by a wide 
margin. With rates of increase of six percent annually, 
this economic sector is one of the few to produce new 
jobs. The DIW predicts that by the year 2000 the number 
will rise from the present 550,000 to 790,000 in the old 
Federal Laender, from 130,000 to 340,000 in the new 
ones. According to the DIW, in 1980, 426,000 people 
were employed in environmental protection jobs; in 
1984 the number was 422,000. By 1990 it had risen to 
546,000, and by 2000 it is projected that there will be 
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1,122,000 jobs. The industry owes a good part of its 
advantage to strict regulations. “Countries which clean 
their own houses first then have good opportunities to 
create exportable goods from this development,” 
according to Bernhard Seidel, the DIW’s expert on 
environmental protection.An example is recycling. The 
German pressure for high utilization quotas may cause 
smiles in other countries, but the development of recy- 
cling techniques has profited from it. Thus the company 
Refakt Anlagenbau GmbH from Meckesheim offers 
three large recycling lines to the world’s largest producer 
of foil, the American company Inteplast Inc. The recy- 
clers also have brilliant prospects. As soon as recycling is 
legally required for cars, computers, televisions or refrig- 
erators, dismantling technologies have to be applied 
which are at least partially automated. “We cannot 
manage it manually,” admits Rolf Steinhilper of the 
Fraunhofer Institute for Production Technology and 
Automation (IPA) in Stuttgart. There work is already 
being done on robots which could take over certain steps 
in the dismantling process. The model is ajdismantling 
cell for used telephones which has been working for at 
least a year for the Stuttgart company SEL Alcatel 
AG.Gigantic contracts are also in the offing for pro- 
viders of environmentally friendly combination power 
plants which produce more current with fewer pollut- 
ants, and for the manufacturers of catalytic converters 
built out of metal oxides, which accelerate chemical 
processes and thus make total production lower in emis- 
sions. The BASF, for example, has recently been offering 
a catalytic converter which could become a hit, particu- 
larly in exhaust gas purification. The scrubber, made up 
of honeycomb-like modules, removes up to 99 percent of 
dangerous dioxides from the exhaust gases of waste 
incineration plants. At the moment the first large 
exhaust gas purifiers are being constructed at Bayer AG 
in Dormagen and in a communal plant in Schwandorf, in 
order to be able to meet the very low upper limit of 0.1 
nanograms of dioxin per cubic meter of air.9337 


North Rhine-Westphalia Raises Alternative 
Energy Funding 


BR1703145194 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
12 Feb 94 pp 8-9 


[Text] The Land of North Rhine-Westphalia spent more 
than 160 million German marks [DM] from 1988 to 
1993 in connection with the “Rational Power Consump- 
tion and Exploitation of Inexhaustible Energy Sources” 
(REN) program for funding systems designed for 
rational power consumption, thus generating invest- 
ments totaling about DM750 million, said Trade Min- 
ister Guenther Einert at a Duesseldorf news conference 
on 14 January. 


The funds had been spent both on support for pilot 
projects and on consumer incentives. Support for pilot 
projects involved presenting an innovative technology in 
the form of a prototype, thus facilitating acceptance on 
the market, whereas consumer incentives also helped 
market introduction, but their purpose was to subsidize 
as many users of the new technologies as possible. 
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Most of the applications for grants (6,237) were made 
for condensing boilers, on which the region spent 
DM8.6 million. Solar power systems—photovoltaic 
for electricity generation and thermal for household 
water heating—came second, with 2,960 recipients 
obtaining grants totaling DM25.6 million. Funding for 
230 biomass, sewage treatment, and garbage dump gas 
plants accounted for the largest share with DM52 
million. 


North Rhine-Westphalia ranks third among the federal 
laender that exploit wind power, and 204 wind power 
plants were funded to the tune of about DM16 million. 
However, landscape and nature protection consider- 
ations had to be weighed against energy policy targets, 
said Einert. North Rhine-Westphalia therefore intends 
to build larger scale plants in suitable locations. 


The minister cited the extension of long distance 
heating and combined power and heat generation, 
funding for technical development work, power con- 
sultancy, and the drawing up of municipal power 
strategies as further components of the REN funding 
program. 


Einert also referred to the new REN Impulse Program 
for the building and power sector, a further training 
program for architects, engineers, power consultants, 
builders, and craftsmen. A total of DM11 million has 
been budgeted for this program through 1996. The 
1994 budget provides DM69 million for the REN 
program, an |1-percent increase on the 1992 budget 
appropriation. 


The REN program reopens for fundirg applications on 
1 March 1994. Guenther Einert presented the main 
figures for the new funding guidelines in Duesseldorf. 
A total of DM20 million will be available for new 
consumer incentive projects in 1994. 


In comparison with the previous guidelines, funding 
will focus on private applicants and small and medium 
sized enterprises with revenue not exceeding DM250 
million. 


Electricity companies and local corporations are no 
longer eligible for funding. The electricity companies, 
says Einert, are in a position to go into rational power 
consumption under their own steam, and local corpo- 
rations should set their funding policy priorities 
accordingly. 


Projects costing over DM1 million will in the future be 
supported via low-interest loans. 


Applications for grants may be made for metering, 
regulating, and storage systems that improve power 
consumption by at least 15 percent, systems for recy- 
cling exhaust heat, heat pumps, solar collectors, bio- 
mass and biogas plants for combined electricity and 
heat generation, and hydroelectic, wind power, and 
photovoltaic plants. 
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Wherever possible, the grants will be expressed in the 
form of a fixed amount so as to assist applicants with 
their calculations. Commencing building work before 
the sum applied for has been granted is not allowed. 


According to Einert, the funding will make it possible 
to install about 2,000 solar collector, 15 hydroelectic, 
45 wind power, 100 photovoltaic, 15 biomass/biogas, 
and about 200 heat recovery plants, heat pumps 
included. 


FACTORY AUTOMATION, ROBOTICS 


Germany: Remote Controlled Manipulator 
Developed for Aggressive Media 


94WS$0211C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 30 Dec 94 p 8 


[Article by “re: Remote Controlled Manipulator 
Vehicle”] 


[Text] Frankfurt—The MaK System company, which 
belongs to the Rheinmetall Group, has developed a 
mobile handling system that can be used by remote 
contro! anywhere the conditions of the environment 
are life threatening. The SMF system was designed 
under a Kerntechnischen Hilfsdienst GmbH [Nuclear 
Engineering Auxiliary Services, Ltd.] contract and con- 
sists of the remote controlled manipulator vehicle, a 
mobile operation control console and a transport 
vehicle, Rheinmetall Berlin AG [Inc.] of Duesseldorf 
reports. 


The vehicle, they say, is protected highly effectively 
against corrosive gases and aerosols, heat and radioac- 
tive emission and can move at speeds of up to 10 
kilometers per hour, surmount up to 60 percent grades, 
swing around on the spot and even deal with steps 40 
centimeters high. 


A six-axis robot arm with a hydraulic drive is used as the 
handling system. Its “hand joint” is designed so that very 
different tools like drum grippers and drilling and 
screwing units can be equipped totally automatically at 
any time from the onboard magazine. The manipulator 
can lift loads weighing up to a half ton. The vehicle can 
work for up to 10 hours under the toughest 
environmental conditions. 


Four radiation resistant steering cameras transmit a four 
quadrant picture. The two separately operating onboard 
computers are, just as the emergency computer is, pro- 
tected even against gamma rays by a tungsten cover. The 
company predicts for its thus far one of a kind system in 
the world good marketing opportunities for itself, above 
all in countries that rely to a great extent on nuclear 
power and have a corresponding need for the mainte- 
nance and servicing or the dismantling, as the case may 
be, of plants of this kind. 
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Germany: Vacuum Plasma Injector Aids 
Robot-Guided Coating 


94WS$0261A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 28 Feb 94 p 10 


[Vacuum Plasma Injectors Developed Further’’} 


[Text] re. FRANKFURT. The German Research Center 
for Aviation and Space eV, Cologne (DLR), has further 
developed the vacuum plasma injector process so that 
now components of up to about one square meter in size 
can be robot-guided coated in this way. The DLR points 
out that this represents an area ten times larger than that 
which could be so coated to date. The best electrodes in 
the world today for generating electrolytic hydrogen are 
now being produced in the Institute for Technical 
Thermodynamics. 


A large facility operating on the basis of the new vacuum 
plasma injector technology will soon go into operation in 
Stuttgart. The heart of the operation is the burner, which 
consists of a finger-like tungsten cathode inside and a 
hollow anode surrounding it concentrically. A gas 
(chiefly argon), which is heated to temperatures of 
20,000° C by means of a more than 100-ampere-strong 
high current arc between the electrodes, flows in the 
annular gap between them. The materials to be melted 
are introduced i1 powder form, melted, and then 
injected on the surface to be coated. 


The front nozzle developed by the DLR for the burner 
accelerates the plasma jet to a maximum of three times 
the speed of sound. The jet therefore is about 50% faster 
than that from standard nozzles. Substantially thicker 
and better knit coatings can be achieved with this 
technique. The burner power can also be reduced to 
about a fifth of normal operation and the efficiency of 
the process considerably increased. 


Germany: Virtual Reality System Used for 
Robot-Guided Production 


94WS0262A Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 02 Mar 94 p 8 


[Simulation of a Bottle-Filling System”] 


[Text] rex. FRANKFURT. A “virtual reality” system that 
can simulate robot-guided production has been devel- 
oped for the first time in Europe. The Fraunhofer 
Institute for Production Technology and Automation in 
Stuttgart, in conjunction with Boehringer Mannheim 
GmbH, has built an interactive computer simulator of a 
bottle-filling station with two robots. The industrial 
robots remove the plastic bottle from a storage tray, fill 
them up, cap them, and then replace them in the tray. 
The production process can be monitored by means of a 
video data display and a control stick. 


Boehringer Mannheim produces pharmaceutical prepa- 
rations in liquid, powder, or granular form, and stores 
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varying quantities of them in variously shaped bottles. 
Since the diversity of products is continually increasing, 
while the batches of preparations dispensed are 
decreasing, the filling systems have to be constantly 
modified. That translates into lengthy stand-down times. 


“Virtual reality” technology now makes it possible to 
simulate the filling process in real time. The advantage of 
this is that the clock times and the anticipated system 
reliability can be examined in an early planning stage. 
Without these real time simulations, the clock times 
could only be approximated, resulting, perhaps, in a false 
evaluation of a facility’s profitability. 


LASERS, SENSORS, OPTICS 


France: Lasers Used for Coating Surfaces, 
Excimer Laser Use Planned 


94WS0229A Landsberg PRODUKTION in German 
27 Jan 94 p 5 


First Steps in Production 


Surface Treatment with Lasers Captures the Industry 


[Text] The outlook for laser use in the area of surface 
treatment is promising. Initial industrial applications are 
emerging. Some examples from France: European Gas 
Turbine uses the laser to coat gas turbine blades with very 
hard stellites. Technogenia is beginning to implement 
coating based on microspheres of tungsten carbide dipped 
in a nickel-chromium matrix. The automobile industry is 
also interested. 


The idea of surface treatment with lasers has long 
haunted the minds of researchers, but many practitio- 
ners still question the industrial readiness of this tech- 
nology. Unjustly, for initial installations demonstrate the 
opposite. In one of the first systems used under indus- 
trial conditions, a powder is injected directly into the 
laser beam. Through the energy of the laser, the powder 
fuses, but so does about a tenth of a micrometer of the 
substrate, eliminating any risk of flaking. The process is 
carried out under inert gas in order to avoid oxidation. 
European Gas Turbine, a joint venture between GEC 
Alsthom and GE, USA, uses this coating technique to 
prevent wear and tear on the upper end of some of their 
gas turbine blades. This method is four to five times 
faster with higher quality than miniplasma or arc 
welding under inert gas. 


The specialists at Laboratorium Marcoussis (Alcatel 
Recherche, part of the Alcatel Alsthom group) required 
several years of research in order to arrive at this result. 
This project made it possible to prepare “product spec- 
ifications,” based on which the company Rouchaud 
Industrie constructed a system which today runs in two 
shifts per eight hours. With this machine, processing 
takes less than six to ten minutes, depending on size, 
even if it involves a multicoat treatment. 
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But this is only a beginning, as Emmanuel Kerrand, 
process engineer from European Gas Turbine, summa- 
rizes: ““An important advantage of this system is its 
flexibility. Changing the powder and altering the 
working parameters are all that is needed to get different 
coats. In addition, its dimensions of 4 m x 5 m make it 
possible to treat parts with very different shapes and 
sizes.” 


Flexibility an Important Advantage 


The specialists at Laboratorium Marcoussis and the 
team of Andre Coulon, metallurgical engineer at GEC 
Alsthom, work together on protective coatings for parts 
made of titanium alloys. The solution lies in the produc- 
tion of a metal matrix composite based on a titanium 
beta alloy with cast titanium carbide. “The reason there 
is such great interest in this material, which we have 
patented, is that it is deposited without residual stress on 
the substrate, since the extent of the substrate and 
coating are identical. In this way, subsequent heat treat- 
ments are unnecessary,” stresses Andre Coulon. 


Different ceramics are equally well suited for this pro- 
cess, as the Marcoussis researchers emphasize. In this 
context, the CO, laser has a double effect: On the one 
hand, it guaraniees the ceramic bond, and, on the other, 
it sinters the surface, thus doubling wear resistance. 


The company Technogenia, a medium-sized firm which 
specializes in wear protection of heavily stressed parts, 
has recently invested in a system which is similar to that 
of EGT. Equipped with a 5.6 kW CO, laser from Rofin 
Sinar, this machine is supposed to coat microspheres of 
scheelite (3,500 to 4,000 HV) embedded in a chromium- 
nickel matrix. “The use of the laser makes it possible to 
coat parts which are impossible to treat with welding 
torches. In contrast to plasma treatment, very precise 
energy control is achieved. On the one hand, that pre- 
vents altering the structure of the carbide spheres and, on 
the other hand, heating up the substrate too much. 
Furthermore, it guarantees an excellent bond,” empha- 
sizes Didier Dezert, engineer at Technogenia. 


The laser is also used for fusing steel and castings. This 
treatment, employed for self-hardening steel, leads to 
hard martensic compounds which improve abrasion 
resistance. In addition, they produce a permanent com- 


pressive stress which hinders crack formation and devel- - 


opment. With this method, Ares has hardened the sur- 
faces of shafts for switches to a depth of a few 
centimeters. “This technique is three times faster than 
the traditional solution. Furthermore, it triples the ten- 
sile strength,’ explains Guy Mathieu, general director of 
Ares. 


Surface fusion is also used for castings in order to change 
gray cast iron into much harder malleable cast iron. As a 
possible alternative to conventional processes, the Cit- 
roen industry has developed a machine for local fusion 
of cam surfaces. However, this process is not yet in 
production at the moment. 
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LALP (Laboratoire d’Application des Laser de Puis- 
sance), a joint venture of ETCA and CNRS, Arcueil, has 
been working for several years on this topic. “Aside from 
powder projection, we have experimented with treat- 
ment through fusion with and without the use of gas,” 
confirms Didier Kechemair, deputy director of LALP. 
Primarily, titanium nitrate on a titanium subs‘ ate was 
produced. With this process, the surface is fused by 
injection of nitrogen under pressure in the melting bath. 
“The greatest difficulty is to monitor the convective flow 
which arises in the fused material. If this occurs success- 
fully, treatment of about one tenth of a millimeter with 
acceptable surface qualities is possible,’ elaborates 
Didier Kechemair. 


Excimer Laser With Numerous Possibilities 


In comparison to nitration in a vacuum oven, which can 
take several hours, treatment length is reduced to a few 
seconds per unit, often even to a few tenths of a second. 
Treatment intensities are considerably higher and, in 
addition, it is unnecessary to cover the parts which are to 
remain untreated. This is because the laser allows locally 
restricted deposition. 


One variant is to heat the surface using a laser beam 
while supplying CH4, which leads to cementation. One 
can also achieve this effect by vaporizing nebulized 
carbon and remelting the surface of the part using the 
laser. “This process functions equally well on nickel or 
chromium to produce carbide at a thickness of 20 um,” 
says Ares. 


Another type of laser for surface treatment is also seen as 
very promising in France: The excimer laser, whose 
effect varies with energy density. With weaker energy, 
the metal is descaled. There are numerous potential 
applications in this area, such as the pickling of contam- 
inated metals. Some conduits in nuclear power plants are 
coated with an oxide film which contains uranium. 
During disassembly this must be separated from the less 
radioactive metals. Until now this has been done with 
high-pressure water or through the projection of frozen 
carbon dioxide gas spheres. 


New Methods Are Promoted 


These techniques make it necessary to filter large vol- 
umes of water or gas in order to recover the radioactive 
materials. ““The excimer laser will carry this out ‘much 
more cleanly,””’ explains Marc Stehle, director of the 
laser division of Sopra in Bois Colombe, the first com- 
pany in the world able to develop a one-kW excimer. 
Such power considerably increases the speed of this 
surface treatment and so allows the transfer of this 
technology from laboratories to industry. 


But the excimer does not just open the door to new 
material processing. Using electrolysis, an aluminum 
substrate is coated with a thin layer of copper, which is 
fused by the laser. The energy supply is so strong that a 
copper-aluminum compound is formed, which is impos- 
sible using conventional metallurgy. However, it will be 
a while before these surface treatments are generally used 
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in industry. Nevertheless, groups like the Laser Club 
founded by Cetim are making great efforts to promote 
these new methods. 


At present, only the CO, laser is used industrially in 
surface treatment. However, Nd:YAG lasers are equally 
interesting. The team of Didier Kechemair at LALP has 
a source which is able to deliver pulses of 80 Joules for a 
period of 20 nanoseconds. This sudden influx of energy 
produces a plasma on the surface of the material, which 
attempts to spread out. The expansion is checked by a 
glass slab or an aqueous environment, with the result 
that the plasma intensively compresses a precisely 
defined part of the material’s surface. 


In comparison to prestress by granulation with steel 
balls, this technology offers two advantages: On the one 
hand its application is very precisely limited (important 
in the transitional groove of a shaft or a crankshaft), on 
the other hand the roughness of the part is not influ- 
enced. “We think that we can still go much further if we 
combine the surface hardening process with a CO, laser 
and then granulate with a solid laser—a Nd:YAG or 
another one,” explains Didier Kechemair. 


Germany: Micro- and Opto-Electronic Research 
sana for Medium-Sized Industry Founded in 
esse 


94WS0236C Frankfurt/Main FRANKFURTER 
ZEITUNG BLICK DURCH DIE WIRTSCHAFT 
in German 7 Feb 94 p 10 


[Article by oel: “Research Center for Medium-Sized 
Industry”} 


[Text] It is often difficult for medium-sized industries to 
utilize the advantages of modern electronic circuits and 
to develop product-specific circuits by themselves. Initi- 
atives by Hessian businessmen and the support of the 
Wetzlar Chamber of Industry and Commerce about five 
years ago have led to the founding in Wetzlar- 
Blankenfeld of a technology center for micro-and opto- 
electronics as an independent, free-standing Institute for 
Microstructure Technology and Optoelectronics (IMO). 


On 13 January 1994 the IMO received word personally 
from former Hessian Economics Minister Ernst Welteke 
about a grant of 2.1 million German marks in fund 
money from the land of Hesse for the promotion of 
medium-sized industry. The land hopes that with this 
support the medium-sized industry in Hesse, and of 
course in Germany as well, which normally are hardly in 
a position to do so, will be able to do research and 
development here. 


In cooperation with interested enterprises, the IMO 
develops microelectronic sensor circuits based on mag- 
netostrictive reactions. They are now produced on a 
small scale. Mechanical engineering companies can use 
them for precise control of automatic CNC equipment. 
There they are used to determine position, measure 
length or measure flows without potential [?]. Another 
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job development involves precision sensor tips for the 
increasingly important atomic force microscope. 


The Institute for Microstructure Technology and Opto- 
electronics, reg. assn. (D-35578 Wetzlar-Blankenfeld) 
also develops primarily application and customer- 
specific integrated circuits, which can be developed and 
produced specifically according to customer require- 
ments as ASICs in thin-layer technology. 


Germany: Semiconductor Lasers Used for Optical 
Signal Processing 

BR1003 162594 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 

14 Jan 94 p8 


[Text] It has been known for some years that semicon- 
ductor lasers do not merely generate light pulses for fiber 
optic communications but can also be used as optical 
amplifiers. Investigations at the Heinrich Herz Institute 
for Communications Technology (HHI) now show that 
they can also be used as a logic element (AND gate) in 
conjunction with further functions—as demultiplexers 
and frequency converters. Optical signal processing 
(photonics) can thus solve a problem of switching tech- 
nology, still microelectronic, in high speed fiber optic 
communications networks. 


Despite their higher intensity, the output signals from 
optical amplifiers must normally have precisely the same 
pulse form as the input signals; any deviation from the 
linear behavior usually disturbs the transmission quality. 
In practice this is often an unwelcome irritation. By 
changing perspective, HHI scientists have now made a 
virtue of necessity: For some applications, nonlinear 
optical processes, such as so-called four wave mixing, are 
actually extremely useful. 


The principle is this: If two input signals of different 
frequency are applied to the optical amplifier’s input, a 
total of four signals occur at the output: In addition to 
the two amplified signals of original frequency f1 and 
f2 there are also two sideband signals of frequency f3 
and f4. 


The effect is at its greatest if the amplifier’s operating 
point lies in the saturation region, the rounded part of 
the gain curve. The sideband frequencies can be deliber- 
ately set by choosing f2 accordingly; for frequency con- 
version only one of the two sidebands is generally 
required and the other is filtered out. 


If both the input signals are clock-synchronous pulse 
sequences, the sideband signals also have the same pulse 
rhythm. But if, for example, the second input signal’s bit 
rate is set at one fifth the bit rate of the first, the four 
wave mixing effect occurs only at every fifth bit pulse. 
This converts every fifth bit to a specific new frequency. 


This method has enabled Ronald Schnabel, Wilhelm 
Pieper, Reinhold Ludwig, and Hans-Georg Weber to 
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show the purely optical demultiplexing of 20 Gb/s sig- 
nals experimentally. ““We have here a new functional 
element capable of performing operations very fast—in 
the sub-picosecond range,” team leader Dr. Hans Georg 
Weber explains. “This includes switching as AND gates, 
with demultiplexer application, and frequency 
conversion.” 


In fact, this functional element allows the direct combi- 
nation of time multiplex and frequency multiplex tech- 
niques: Ultrafast optical bit selection in the multigigabit 
range with simultaneous frequency conversion. The 
components required are semiconductor laser ampli- 
fiers, which can also be integrated into larger functional 
elements. One possible application for such components 
is purely optical instead of microelectronic switches for 
connection setup in fiber optic networks. 


The work has been funded by the BMFT [Federal 
Ministry of Research and Technology] under the Photo- 
nics Program for optical signal processing. Such well- 
known industrial firms as AlcatelSEL, Siemens and 
AT&T are already interested in the development. 


MICROELECTRONICS 


Problems, Progress in ASIC Development in 
Germany 


94WS0253A Stuttgart BILD DER WISSENSCHAFT 
in German Mar 94 pp 80-84 


[Article by Michael Charlier: “Chips With Grips;” initial 
paragraph is BdW introduction] 


[Excerpts] Germany is running the risk of missing its last 
chance in microelectronics. Experts see a strategically 
important future market in the use of application- 
oriented circuits. Here the medium-sized enterprises 
could play a dominant role. But once again the 
decision-makers are hesitating. 


The German high-tech industry is feeling blue. Last year 
the Association of German Electrical Engineers (VDE) 
published the results of a survey of companies in the 
electronics, electrical engineering and mechanical engi- 
neering industries about their opinion of Germany as a 
location for top technology. The sobering result, 
although in principle already known, was: Two-thirds of 
the managers and company owners fear that in micro- 
electronics Germany is losing or has already lost its 
connection to the best in the world. Among the principal 
users of semiconductors as many as three out of four 
managers are of this opinion. 


It is a fact that many German enterprises make insuffi- 
cient use of the possibilities of microelectronics and that 
this weakens the market position versus the more open- 
minded competition in Japan and the United States. 
“Year after year between 50,000 and 100,000 special 
circuits are developed and built in Germany,” estimates 
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Professor Dieter Seitzer, head of the Fraunhofer Insti- 
tute for Integrated Circuits in Erlangen. “But at most 
two percent of those are used as application-specific 
integrated circuits (ASICs) at the actual state of the 
technology. Everything else continues to be produced 
with the old circuit board technology over standard 
components.” 


The basically conservative attitude of mar y companies 
is clearly shown by yet another example: The majority of 
ASICs is developed and used by large companies in 
telecommunications, household appliance technology 
and automobile construction. The small and medium- 
sized companies in the high-tech industry, on whose 
innovation eagerness the output of the German economy 
depends more than in other countries, are thus largely 
bystanders. 


[passages omitted] 


There is now doubt whether the most modern level of 
technology is actually necessary in order to manufacture 
efficient ASICs. Fraunhofer professor Dieter Seitzer 
believes that the smaller European semiconductor man- 
ufacturers are able to exist precisely because they “work 
with a certain distance from the technological peak and 
operate with very well mastered processes at the foot of 
the learning curve.” 


Professor Max Syrbe, former president of the Fraunhofer 
Society, takes the same line: “Immediate technological 
support from memory production is not absolutely nec- 
essary even for an ASIC production of the highest 
quality.” 


Confirmation of this comes from Japan. The market 
research institute Dataquest has reported that the Japa- 
nese—world champions in the use of ASICS—as a rule 
use chips with distinctly lower complexity than the 
Americans and the Europeans. In the Far East ASICs 
normally have 18,000 gates, in Europe 28,000 gates. Less 
complex ASICs are cheaper and can be more rapidly 
developed and manufactured. 


Average complexity is apparently also enough in order to 
take advantage of the most important advantages in a 
customer-specific manner: 


¢ Their modest space requirement leads to smaller 
designs and lower weight than for conventional 
circuit board technology. 

¢ In the matter of reliability and maintenance, ASICs 
are clearly superior to the printed circuit boards. 

¢ ASICs have a significantly lower power requirement. 


Anyone who demands top technology only in order to 
make 100 percent use of any potential advantages could 
thus fall behind his competitor who is satisfied with less. 
However, the German perfectionism might only be an 
excuse not to have to meet the demands of the new 
technology. This is precisely where medium-sized com- 
panies shy away. The reasons are a whole bundle of 
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psychological, business-management, science- 
organizational and technical problems. Many potential 
users of ASICs are afraid of the idea of letting go of their 
know-how (expert slang: systems knowledge) if they 
must put it into chip form elsewhere. 


But the fears that they are thus playing into the hands of 
industrial spies are largely unfounded: A semiconductor 
manufacturer who acts irresponsibly with the systems 
knowledge entrusted to him will certainly not last long 
on the market. Conversely, the charge is certainly true: 
Products containing controls made with conventional 
printed circuit boards are far easier to copy than an 
ASIC. 


Even so, the “industrial espionage” argument has real 
substance for small and medium-sized enterprises. The 
new technology demands close cooperation with a semi- 
conductor manufacturer. That is a place outside the 
company which evades one’s own control, while it nev- 
ertheless requires considerable influence on the work 
content and time frame. 


According to the method mostly used so far, the produc- 
tion of an ASIC is also a very drawn-out affair. The 
design often takes half a year, for beginners even a whole 
year. Development of a small number of patterns nor- 
mally takes 12 rather than six weeks. “It can also take 
less time, but that costs significantly more,’”’ comments 
Gisbert Kropp, operations manager at ES2, a leading 
European manufacturer in Munich. After the develop- 
ment follows a phase of testing by the user which can also 
take a long time. Not until then does the ASIC enter 
actual production, for which another 12 weeks or more 
must be set aside. Anyone who talks about ASICs thus 
usually talks about personnel and investment costs of 
several hundred thousand German marks [DM], as well 
as a time frame of at least a year. 


Most semiconductor manufacturers have neglected to 
make the decision in favor of working with ASICs easier 
for smaller companies. 


“The Europeans have not done enough to educate the 
user and to offer him the short development times he 
needs in order to be able to survive in the increasingly 
faster cycle of introducing new products,” criticizes 
Bernd Hoefflinger, head of the Institute for Microelec- 
tronics in Stuttgart. The major semiconductor manufac- 
turers prefer to work with other large companies, which 
develop ASICs themselves and then immediately order 
series of a few hundreds of thousands. 


On closer inspection the lag in Europe turns out to be a 
transfer problem. The scientific foundations and the 
technological knowledge are there, to be sure. But when 
it comes to converting it into industrial practice, it gets 
tricky. Here, an efficient organization contributes just as 
much to the success of the microelectronics as do 
scientific and technical means. 


In this respect Europe is not exactly spoiled by success. 
To be sure, there are a few programs by the European 
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Union which have as their goal to show off the semicon- 
ductor technology throughout the economy, such as 
JESSI, the Joint European Submicron Silicon Initiative. 
But since JESSI had to give up its initial boldly set goal 
of developing a 64-megabit memory by 1996, the public 
has lost all interest in this project. 


This is unfair, because the change of course toward the 
direction of application-oriented circuits by no means 
implies giving up the actual goal of the project: Once 
again to make Europe presentable in microelectronics 
matters. What is more questionable, however, is a 
second development: The suspicion is repeatedly 
expressed that large companies, which have enough 
in-house resources available to develop and produce 
circuits themselves, use their participation in JESSI to 
have upcoming projects subsidized by the state. 


The list of the “flagships” which were placed at the head 
of the convoy of individual projects during the restruc- 
turing of the JESSI program in 1991 is hardly designed to 
allay this suspicion: 


¢ HDTV [High Definition TV] high resolution 
television 

¢ digital sound broadcasting 

¢ mobile radio 

¢ ISDN [Integrated Services Digital Network] networks 


All these are objectives which are only in the interest of 
a limited number of producers. 


Besides them, however, there are projects such as lithog- 
raphy, production technology and CAE [computer 
aided/assisted engineering] systems which are certainly 
suitable for making the technology generally available. 
Nevertheless, in March 1993 the JESSI office announced 
that in Europe there was once again a manufacturer of 
light-integrating timers for chip masking as well as an 
outfitter of clean rooms. Thus, in some cases capabilities 
had been reacquired, which for a long time had only been 
found in Japan or the United States. 


The Fraunhofer Association for Microelectronics has 
recently been a particularly strong advocate of ASIC 
technology. This association encompasses eight insti- 
tutes with over 1,000 employees. The advantage of this 
structure is that its widespread regional impact, as well 
as the intensive connections which the individual insti- 
tutes maintain with medium-sized companies, offer out- 
standing preconditions for bringing top technology into 
the country, that is to say transfer it: 


¢ In Duisburg, in cooperation with a lock manufacturer 
an ASIC was designed and produced which can be 
integrated into keys and turn them into a component 
that thinks along with electronic locking equipment. 

¢ In Freiburg, together with a manufacturer of automo- 
bile electronics a circuit was projected, which enables 
the development of an inexpensive distance radar. 
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¢ An optical measurement system developed in 
Erlangen helps in the precise scanning of three- 
dimensional structures on CNC [computer numerical 
control] machines. 


Special expectations are placed on the Institute for 
Silicon Technology in Itzehoe inaugurated last summer, 
which possesses all current semiconductor technologies 
and is supposed to transfer them to the industry. 


However, the history preceding the founding of the 
institute is more indicative of the miserable promotion 
of semiconductor use in Germany. Initially, an institute 
for the development of X-ray lithography was to be built 
in Itzehoe, at the request of big industry and according to 
the orientation at that time. 


When Siemens and Franco-Italian SGS-Thomson then 
got out of the running for the leading technology in 
memory chips, hectic activity began in order—for polit- 
ical reasons as well—quickly to provide the already 
decided institute with a new task. How well this has 
actually succeeded remains to be seen. 


Another promising event recently occurred: At the end 
of last year Siemens announced that it will build new 
development and production sites for semiconductors in 
submicron technology in Dresden. Together with Sie- 
mens’ partners in memory chip production, Japanese 
Toshiba and the Dresden Center for Microelectronics, 
the entire field of highly integrated components from 
multi-megabit memory chips to logic circuits is to be 
included there with very flexible methods. 


Impressive numbers are mentioned for the project: Up 
to 1996 DM 1.2 billion will be invested and 1,200 jobs 
created. However, a total of DM 800 million of that is 
likely to be contributed from public research and invest- 
ment funding. 


The information about the technological and financial 
concepts of the project is quite vague, and for this project 
as well the question of government subsidies could very 
soon turn out to be the crucial key question. The German 
industry is hardly likely—as indicated by a number of 
things—to be moved on its own to make use of its last 
chance to expand an independent chip production to an 
internationally competitive scale. 


Gallium Arsenide, Silicon Germanium Research in 
Germany, Europe 


94W'S0253B Stuttgart BILD DER WISSENSCHAFT 
in German Mar 94 pp 88-91 


[Article by Richard Sietmann: “The Eternal Challenger;” 
initial paragraph is BdW introduction] 


[Excerpt] [Passages omitted] 


Despite its many talents, gallium arsenide is not able to 
take away silicon’s livelihood. Some experts believe it is 
only a matter of time before chips of gallium arsenide 
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(GaAs) overtake silicon. Far from it: The silicon tech- 
nology is triumphing. Now the challenger is even getting 
a competitor. 


The seven manufacturers of GaAs components in 
Europe—in addition to GEC Marconi they are Alcatel- 
Telettra, Alenia, Dasa, Philips, Siemens and Thomson— 
do not want to get behind. Within the framework of the 
European technology initiative Eureka, at the beginning of 
1993 they proposed an international development project, 
EuroGaAs, in which they want to cooperate in the fields of 
materials technology, manufacture and services. 


But with all the movement which the GaAs challenger 
has brought onto the scene, the Si team is by no means 
conceding victory. Philips Semiconductors has already 
developed a chip set in so-called silicon-bipolar tech- 
nology for the mobile telephones of the next generation 
(application range: 1.9 Ghz). These chips will be able 
to compete with GaAs components as regards amplifi- 
cation and efficiency. 


“Until now it was always so that with every increase in 
performance by gallium arsenide, silicon caught up just a 
short while later,”’ says solid-state researcher Klaus Poog, 
director of the Paul Drude Institute in Berlin and expert 
in the field of GaAs compounds, but he nevertheless 
admits that these compounds are given the role of 
pacemaker. ‘Without the pacemaker services of GaAs, 
one would scarcely have been able to expand the perfor- 
mance limits of silicon so far.” 


The predominant number of industrial semiconductor 
experts are of the opinion that silicon technology even 
now has not yet exhausted its potential by far. “Our rule 
goes: Use GaAs only where you have to, where you can,” 
says Horst Ohnsorge, head of the research center of 
Alcatel SEL AG in Stuttgart, regarding the firm’s philos- 
ophy. Whenever gallium arsenide components had a 
lead in digital electronics, “two, three years later silicon 
was also able to do it.”” Thus, in 1989 it was possible in 
Stuttgart to produce the first silicon circuits for digital 
communications technology which mastered a data rate 
of 2.5 gigabits per second. “Now we are in the process of 
implementing the same chip set for 10 gigabit systems,” 
according to Ohnsorge. 


“That is like a race between a rabbit and a hedgehog,” says 
Roland Diehl of the Fraunhofer Institute for Applied 
Solid-State Physics. His institute is a strong player in the 
worldwide concert of developing GaAs circuits and with 
19 picoseconds (pico: 10°'”), for example, has achieved 
shorter switching times than researchers at the industrial 
laboratories of market leaders Vitesse (55 picoseconds) 
and Fujitsu (35 picoseconds). Such fast chips will be 
needed later when data transmission speeds will be 
increased to 20 or 40 gigabits per second. 


“Silicon is not future-proof. At some point one will reach 
the limit,” argues Diehl and recommends GaAs: “With 
gallium arsenide one has the future open for many 
decades and must not constantly worry about the limit of 
what is technically feasible.” 
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But competition is also developing for the silicon chal- 
lenger. Thus, electron mobility can also be considerably 
increased if the silicon is alloyed with germanium and 
from that forms a mixed crystal. 


For a long time Si and Ge were considered incompatible, 
because the germanium atoms require more room in the 
crystal lattice and disturb the grain structure. The layers 
were full of defects and thus unusable. 


Two years ago groups at the AT&T Bell Labs, at IBM in 
Yorktown Heights, at the British Telecom Laboratory 
and at the Daimler-Benz Research Center in Ulm had a 
breakthrough. With the correct concentration of germa- 
nium, layer thickness and careful process manipulation 
the SiGe layer grows free of lattice defects. 


Since then records have been tumbling. Thus, in March 
1993 scientists around Erich Kasper at the Daimler-Benz 
Research Center in Ulm achieved a rate frequency of 93 
gigahertz with SiGe transistors—a top achievement, which 
until then had been believed possible only of GaAs. But only 
a short time later this best world performance was exceeded 
at the IBM research laboratories in Yorktown Heights with 
113 gigahertz. “We have not yet reached the technological 
limit by far,” Bernard Meyerson at IBM confidently says. 
Meanwhile, Daimler-Benz has also caught up again and 
accelerated its transistor to 116 gigahertz. 


“Today, one does not need too much optimism in order 
to predict a glorious future for SiGe structures in mobile 
communication, sensors and optoelectronics,” in Erich 
Kasper’s opinion. 


The Daimler researchers are working on the fast chip 
because they want to make their cars safer. Distance 
radar against collision accidents, blind spot vision when 
changing lanes and electronic processing of traffic con- 
trol information in the vehicle all require special chips 
for frequencies up to 70 gigahertz. Since it cannot yet be 
estimated which technologies will win the race, people in 
Ulm are keeping the door open for both GaAs and SiGe. 


“The best values in the laboratory do not yet mean 
typical values in production, however, where what mat- 
ters is reproducibility and high yield,” IBM expert Mey- 
erson admits. “Even so, I believe that what we have here 
is not more research but technology already.” 


If these expectations were to be fulfilled, SiGe tech- 
nology would have a clear starting handicap: It can be 
integrated without problem into conventional processing 
equipment for chip manufacture and does not require 
expensive investments in whole new facilities. Whether 
SiGe components will actually be cheaper than circuits 
made of GaAs is something no one can say today. The 
race is still in full swing. 


But it has not even been decided whether it will take 
place only in the field of semiconductor materials, 
because many experts are now convinced that the 
increases in performance achievable in this arena would 
not be sufficient for future requirements anyway. 
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“For the tasks of speech and image recognition you need 
increases by a factor of three to four,” says Armin Wieder 
at Central Research and Development at Siemens in 
Munich. “For that reason one should not talk about 
technologies—only new architectures are required.” 


Wieder refers to the model of nature: In speech pro- 
cessing and image recognition the human brain, despite 
its relatively slow hardware, still puts every supercom- 
puter to shame. The switching times of the neurons in 
the brain are in milliseconds and are thus about 100 
million times slower than the 19 picoseconds of the 
GaAs circuit developed at the Institute for Applied 
Physics. But this disadvantage is apparently more than 
compensated for by massive parallel processing and 
complex software. 


Since the cooperation of the neurons is largely unexplained, 
electronics has no choice in the meantime but to continue 
the technological race for semiconductor materials. 
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Netherlands: Philips Integrates Passive 
Components 


BRO104 145494 Rijswijk POLYTECHNISCH 
TIJDSCHRIFT in Dutch Feb 94 pp 14-16 


[Article by Ren Raaiymakers: “Passive Integration Is the 
Technology of the Future. Resistors and Capacitors 
Packaged on Ceramic Wafers’’} 


[Text] Philips is to start integrating passive components. 
Soon it will be almost impossible to detect any resistors 
or capacitors on certain analogous electronic boards. The 
passive components will be found in thin ceramic mod- 
ules which will be packaged together with the IC’s 
[integrated circuits]. The company is beginning test 
production next year in Roermond. 


Passive integration announces a new era for the minia- 
turization of mobile telephones, cordless communica- 
tions modules for computers, CD’s, and DCC’s [Digital 
Compact Cassette]. The electronics in all this equipment 
is for a large part built up of discrete passive compo- 
nents, that is, resistors and capacitors. Without such 
support, analogous IC’s are unable to carry out their 
tasks. In video cameras, for instance, there are about 300 
to 350 capacitors together with between 400 and 500 
resistors. In cordless telephones there are some 100 
capacitors. By integrating these building blocks, 70 to 80 
percent of the space they occupy can easily be saved. 


The progressive reduction of individual passive compo- 
nents has almost reached its limits. At the moment 
Philips Components has discrete squares measuring 3.2 
by 1.6 mm, 2 by 1.25 mm, and 1.6 by 0.8 mm. They can 
still get smaller, in which case it would barely be possible 
for the installation machines which position the SMD’s 
(surface mounted devices) onto the PCB’s [printed cir- 
cuit boards] to cope with the resistors and capacitors. 
Smaller would moreover mean more expensive. The 
newest miniaturized block, 1 by 0.5 mm in size, costs 
three times more than the standard-sized block, which is 
2 by 1.25 mm. 


In Roermond wafers are even being tested which mea- 
sure 0.5 by 0.25 mm. That is smaller than the rolling 
point of a ball pen. “It is doubtful whether they will ever 
be used,” says Herman J. van Vemde, strategic mar- 
keting manager for Philips Components. “Such small 
pellets have to be aimed and fired at great speed by the 
installation machines. It is a mechanical, and would 
involve problems of tolerance. The assembly equipment 
would also become more expensive.” 


Limits Almost Reached 


It is obvious that the limits of miniaturization of indi- 
vidual components have nearly been reached. Despite 
this, however, end producers make yet stronger demands 
in that direction. Van Vemde: “It must be smaller and 
smaller, and still more functions must be added to the 
same little package.” The solution to this problem is to 
accommodate passive components in one monolithic 
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block, just like in micro-eletronics where transistors have 
been integrated for decades in silicon. Philips has been 
researching the possibilities for passive integration for 
two years now. The production techniques are somewhat 
cruder than those for IC’s. Insulating ceramic, which also 
serves as dielectric for the capacitors, is the designated 
material. The patterns for the capacitor electrodes and 
the resistors are produced by screen printing. 


In the meantime, the Japanese company TDK is already 
producing these ceramic multi-component modules 
(CMM). Sony is using CMM’s for Walkmans and video 
cameras. The Japanese capacitor manufacturer Murata 
Manufacturing is keeping pace with Philips, who will be 
the first to use the CMM technology in Europe. Van 
Vemde expects pilot production to begin in 1995. 


It will take place in Roermond, Philips’ ceramics center. 
The production techniques for ceramic capacitors 
already being used there will be the starting point for the 
manufacture of the multi-modules. Van Vemde again: 
‘For the integration we are relying on techniques which 
are already industrialized. We are leaving inventions to 
the discrete components division. This project is already 
complicated enough.” 


Tests in Practice 


During the last two years Philips has been testing the 
integration technology on customers’ circuits. Various 
successful integrations resulted. This is how Philips 
reduced a filter circuit on an Ericsson mobile telephone 
from 250 square mm to 45 square mm. According to Van 
Vemde, “We now have models that function for about 
10 circuits. The majority are for communication appli- 
cations, where the need for miniaturization is enormous. 
Telephones are becoming smaller all the time, and there 
is great pressure on the designers.” Philips is strong in 
analogous electronics, such as in CD’s and DCC’s. For 
this market segment, passive integration might be the 
technology of the future. In a DCC recorder, for 
instance, 31 fairly large capacitors are necessary for the 
enhancement of the weak signals from the reading heads. 
When integrated, these capacitors can be produced on a 
ceramic module measuring | square cm. 


The principle is simple. The technology corresponds to a 
large extent to the way in which ceramic capacitors are 
made. These have thin layers of ceramic (barium titan- 
ate) as a base material that are provided with screen 
printed electrodes. These wafers, 10 to 30 microns thick, 
are stacked in layers of 50 to 100 pieces and then 
sintered. The size of the capacitors depends, among 
other things, on the number of stacked electrodes and the 
surface area. After sintering, a ceramic plate results from 
which the separate components are cut. The wafers from 
both capacitor poles, which clutch each other like two 
combs, are linked to each other on the side by electrodes. 


Electrode networks can also be screen printed in this 
way, and by stacking them this way, capacitor networks 
can be constructed. For this, electrode contacts are made 
on the saw surfaces for a large number of electrodes, 
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which are then in turn joined together in the same way. 
Finally, with screen printing techniques the resistors are 
placed on the modules. 


Flip Chip 


In the prototypes which Van Vemde displays, the packed 
chips are attached to the contacts on the module. In a 
more advanced stage, however, the “flip chip’ technology 
can be applied. 


With this technology, naked chips are placed upside 
down with their contact points touching each other by 
means of gold globules. Assermbly becomes a question of 
masonry with a precision of a few microns. The ceramic 
module will then form part of the IC packaging and is no 
longer even visible. Finally, everything is fitted into an 
epoxide packaging. 


The technique can save costs in several ways, such as 
assembly costs. To attach one discrete component with 
the current installation machines costs two to three 
[Netherlands] cents. This is as much as the price of the 
individual components. With passive integration the 
equivalent of 20 to 30 blocks can be placed in one time. 
The saving of space has already been discussed. In 
addition, simpler circuit boards are sufficient, like PCB’s 
using four instead of six connecting layers. The whole 
assembly becomes much simpler with ceramic modules. 


But, according to Van Vemde, there is no question of 
making a profit for the time being. The first CMM’s will 
be expensive. “‘One has to take into account all costs. In 
the future it will perhaps be cheaper, and without any 
doubt it will come close to conventional techniques. But 
at first miniaturization costs money. I would estimate it 
at 30 percent higher, but in fact we haven't yet examined 
this. It depends entirely upon market penetration.” 


It is also still uncertain whether passive integration will 
be mainstream for further miniaturization. Van Vemde 
once more: “Reactions from the market are positive, but 
it isn’t the only way.” PC boards, for instance, are getting 
ever smaller with smaller tracks. In addition, there is the 
possibility of integrating passive components in silicon 
[Si]. That would also produce a considerable savings of 
space, but if capacitors become larger, the basic expenses 
of the Si surface will quickly rise. The surface an average 
capacitor occupies on a chip very easily takes up hun- 
dreds of transistors. Philips will at first develop the use 
of CMM’s in two ways. Application oriented modules, 
distributed among a number of customers, are an attrac- 
tive alternative as a result of the possibility of production 
by series. Van Vemde: “Many customers purchase the 
same IC’s from Philips Semiconductors. They often need 
the same passive components as well, that we can then 
offer as a standard, application-specific, integrated 
module.” Secondly, Philips Components will develop 
customer-specific circuits. 
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Not Yet Proved 


A very interesting question is whether CMM’s will in the 
end be more reliable, faster, more energy efficient, and 
cheaper than individual components. Will passive inte- 
gration produce the same advantages which are the 
driving force in IC technology? These are questions to 
which Van Vemde so far has not yet found answers. But 
expectations are very high. Passive integration will, for 
instance, be able to reduce sensitivity to interference. 
Van Vemde once more: ‘Tracks on PC boards can be 
seen as small coils. They now behave like small anten- 
nas.”’ In any case, it has now been demonstrated in the 
laboratory that integration is in principle possible, “but 
that is not the same as series manufacturing,” says Van 
Vemde. Above all, the soldering technology on the 
connecting points (at the moment positioned half a mm 
from each other) is one of the controversial issues. 
“Solderability is one of the most important require- 
ments.” On the other hand, integration reduces the 
number of connections, as a resu!i of which reliability 
becomes more significant. “But we still need to demon- 
strate this.” The technology will not yet have become an 
industrial activity by 1995, but will be starting up in test 
production. Van Vemde: ‘Finally nothing has yet been 
proved. Everyone is very enthusiastic, but the real proof 
will only be seen when test production expands into 
series production, and we aren't that far yet.” 


European Open Microprocessor Systems Initiative 


BR1003085394 Edam SUPERCOMPUTER 
EUROPEAN WATCH in English Jan 94 pp 11-13 


[Unattributed article: ““Open Microprocessor Systems 
Initiative (OMI)”} 


[Text] Suddenly, Europe is very interested in micropro- 
cessors, the critical technology at the heart of all com- 
puterised equipment from household appliances to 
robots and supercomputers. The recently launched 
Apple’s Newton “‘MessagePad,” for instance, is driven 
by a British microprocessor, the ARM [automated route 
management]. Furthermore, it is also clear that a major 
European initiative in microprocessors (involving the 
ARM, the transputer and other chips) has been quietly 
gathering strength with the support of the Commission 
of European Communities. Known as the Open Micro- 
processor Systems Initiative (OMI), the concerted action 
started in 1992 with the launch of 20 projects from over 
60 organisations, mostly companies and universities— 
including U.S.-owned companies. About a year later, in 
1993, a second call for proposals generated a high 
response, with the result that the membership of the 
OMI constituency is set to increase substantially to over 
100 companies and universities. The total funding 
attracted by the initiative so far is around ECU200 
million, with the Commission contributing 50 percent. 
One important new addition to OMI is IBM Germany, 
who will be doing work related to their new PowerPC 
microprocessor. 
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Why should OMI make a difference? Thus far, the 
evolution of the microprocessor industry has been 
characterised by: 


a) the overwhelming dominance of the industry by the 
CISC [complex instruction set computer] architec- 
tures, particularly, Intel’s 80x86 family and, 


b) the sharply separate technical and market develop- 
ment of different microprocessor architectures within 
both RISC [reduced instruction set computer] and 
CISC. 


OMI strategy fundamentally challenges this course of 
development. With tens of millions of transistors on a 
chip, it becomes feasible and desirable to be able to 
combine different processors in ways which are flexible 
and best suited for the task at hand. This gives rise to the 
ASIPs (Application-Specific Integrated Processors) con- 
cept which progresses the well-established trend toward 
open systems right down to the level of silicon. This is 
exactly where OMI and Europe are providing the lead. 


OMI does not start from scratch, it builds on exis.ing 
microprocessor architectures (e.g., ARM, Rx000, 
SPARC, transputer) and conducts research on future 
architectures as well. In addition, OMI is not “Fortress 
Europe.” Its open-systems approach has an institutional 
correlation: The initiative is open to all those institutions 
which can genuinely contribute to its success, including 
foreign-owned companies. 


The main strategic pillars of OMI are the Eurocell 
Library and Interfaces, Architecture Neutral Distribu- 
tion Format, Operating Systems/Microkernel, and 
Applications Demonstrators. 


The Eurocell Library realises more than any other con- 
cept OMI's path-breaking effort to carry open-systems 
right down to the level of silicon. All microprocessor 
projects contribute elements to the library, and these 
interworking components are planned to be accessible 
under commercial terms to call systems integrators. 
Standards are a key factor for success and, indeed, OMI 
is paying a great deal of attention to their development. 
The standards adopted and developed are expected to 
become the strategic standards for on-chip integration 
for the 1990's. 


Architecture Neutral Distribution Format deals with the 
openness of OMI in the area of applications software. It 
covers applications portability through the promotion 
and development of the concept of Virtual Binary Inter- 
face (VBI). VBI aims to free users from being locked into 
particular proprietary systems. 


Operating System/Microkernel realises the openness of 
OMI at the level of operating systems. Here the OMI's 
approach is to add value to an open market-standard 
operating system: Unix. 
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Application demonstrators provide an important source 
of user input and, indeed, a mechanism for users to 
shape the development of OMI technology from very 
early on. 


These OMI pillars sustain a challenging vision which, if 
successful, will not only contribute to change the market 
from its present quasi-monopolistic situation but will 
also, above all, empower users in terms of both perfor- 
mance and terms of choice. Users will have access not 
only to the sheer performance-power of microprocessors, 
but they will also be able to choose the combinations 
most suitable to their specific needs. 


Is OMI already having an impact? Although little time 
has elapsed since the start, the initiative is already 
associated with some significant technical and commer- 
cial progress. Thus, OMI is actively progressing interna- 
tional standards to assure world-wide market accept- 
ability of OMI products. A major early highlight is the 
approval by the IEEE Standards Board for a PAR 
(Project Authorization Request) for a working group to 
define a new standard, based on the protocols being 
developed within the OMI/Heterogeneous Interpro- 
cessor Communications project. In addition, standards 
for Supercells have been defined and the principle of 
macrocell integration has been demonstrated in the 
context of a single microprocessor architecture. In the 
area of software portability, a demonstrator for the 
Virtual Binary Interface concept has also been realised. 


The initiative is also benefiting through its association 
with some resounding successes of OMI participants. 
For instance, Chorus Systems’ distributed, real-time 
microkernel technology, which supports Unix, has now 
been adopted by Unix Systems Laboratories, Alcatel, 
and Cray. In microchips, the ARM 610 microprocessor, 
at the heart of Apple’s personal digital assistant Newton 
MessagePad has already been mentioned. 3DO, the 
AT&T/Matsushita-backed start- up will also use the 
ARM in its new multimedia player which plugs into a 
TV. Potentially high-volume products like these may 
lead to millions of ARM chips being shipped in the 
coming years. In a similar vein, the Inmos’ transputer 
has just seen the launch of its T9000 version which, at 
200 mips [million instructions per second] performance 
matches that of DEC’s Alpha as the world’s fastest single 
chip computer. Inmos has staked a claim for a place in 
the Guinness Book of Records. Up to 1991, the trans- 
puter was still the most widely shipped RISC micropro- 
cessor with a 28.5 percent share of cumulative RISC 
processor shipments. Furthermore, the two US architec- 
tures which are part of OMI, Sun’s SPARC and MIPS’ 
Rx000, have both attracted a wide base of support and 
held a 28.7 percent cumulative share of the RISC market 
up to the same year. Put together, OMI’s RISC architec- 
tures are clearly the dominant force within the RISC 
world. They accounted for around two-thirds of the 
cumulative RISC processor shipments up to 1991. 
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Germany: BMFT Funds Joint Project on 
Microsystems Engineering 


BR1003162694 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
14 Jan 94 pp 7-8 


[Text] To date it has been impossible to measure the 
reaction of very small quantities of pharmaceuticals, sub- 
stances, or pollutants on individual cells, so in the next few 
years microsystems the size of a hair will be developed 
containing plant or animal cells on supersmall “open” 
sensors. The sensors will be used to detect and amplify the 
very small electrical signals. The BMFT [Federal Ministry of 
Research and Technology] is funding this project with 2.7 
million German marks [DM]. Existing methods of showing 
the effects of substances are very complex and time- 
consuming. The completely novel process is able to measure 
the effects of substances on cells at a very early stage. This 
makes it economic to test not only the effect of individual 
substances but also the combination of several, as normally 
present in our environment. It could, for example, be 
possible to determine allergenic agents for patients much 
more specifically and rapidly. 


Cell biologists from Berlin's Humboldt University and 
Wuerzburg University are cooperating with specialists from 
Berlin's Fraunhofer Institute of Microelectronics on this 
three-year interdisciplinary joint project. They must make a 
thorough investigation of how biological cells can be con- 
nected to semiconductor surfaces. They will have to both 
select the cell cultures and investigate their short- and 
long-term stability and their growth behavior. The form and 
quality of semiconductor surfaces will also have to be 
examined. Apart from the electrical measurement signals, 
cell movements, cell growth, and cell activities may provide 
information about the effects of substances. 


Further information may be obtained from Dr. Sven Peter 
Heyn at the VDI/VDE [Association of German Engineers/ 
Electrotechnical Engineers] Technology Center, Informa- 
tion Technology Ltd., Potsdamer Strasse 12, 14513 Teltow, 
Tel.: 03328/435184, Fax: 03328/435141 


France: Electronics Cooling Technique has 
Potential for Further Miniaturization Through 
Micromachining 


BR1103125394 Paris ELECTRONIQUE 
INTERNATIONAL HEBDO in French 3 Mar 94 p 27 


[‘J.C.G. report: “Toward Silicon Microrefrigerators”’] 


[Text] Certain components only achieve optimum perfor- 
mance at very low temperatures. That is particularly true for 
particle detection, infrared retinas, and hyperfrequency 
components, notably to reduce background noise. Given 
this limitation, Peltier effect modules are one solution, 
although, unfortunately, in practice they are restricted to 
minus 40 degrees Celsius. Certain “conventional” 
machines, using the Stirling cycle, (footnote 1) (in the 
Stirling cycle, cold is generated using pistons to subject a gas 
in a cycle to successive operations of compression (heat 
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release) in a so-called hot chamber, and expansion (heat 
absorption) in a so-called cold chamber) make it possible to 
bring the temperature down to as low as minus 100 Kelvin, 
but in this case miniaturization capacities are insufficient. 
As Gerard Claudet, head of the low temperatures depart- 
ment of the material science section of the Atomic Energy 
Commission [AEC] explains: “No lubricant exists that can 
be used with pistons at less than a few dozen degrees below 
ambient temperature.” For al! these reasons, it became 
necessary to find refrigeration processes that were specifi- 
cally adapted to the needs of cryoelectronics. The AEC has 
been studying this question for some two years now. The 
new technique it has come up with uses what is called a 
pulsation tube (footnote 2) (In the pulsed gas refrigerator, a 
succession of contractions and expansions constitutes a kind 
of sounding board in which the pressure waves propagate 
and are reflected in such a way that the expansion effect (of 
the Stirling cycle) always occurs in the zone where temper- 
ature needs to be reduced). Without the need for moving 
parts, sound waves perform the compression and expansion 
operations common to all refrigerators. There are a number 
of ways of producing these sound waves at ambient temper- 
ature, including piezo-electric oscillators and resonating 
membranes. Gerard Claudet states: “Compared with a 
piston compressor. the absence of any cold moving parts 
increases reliability. reduces vibration, and simplifies man- 
ufacture.”” The AEC currently has the resources needed to 
manufacture devices with tubing one cm in diameter which 
can produce temperatures as low as minus 247 degrees 
Celsius. The heat flows generated can reach four to five 
Watts at around minus 173 degrees Celsius. Below that, 
helium remains the only solution. For the time being 
assembled with a stainless steel body. these microrefrigera- 
tors could very well, thanks to their composition, be adapted 
in the medium term to silicon technology. Micro-machining 
would then make it possible to miniaturize the fluid circuit 
to a much greater extent and obtain “components” mea- 
sured in millimeters. 


France, Italy: SGS-Thomson Enters 0.5 
Micrometer ASIC Market 

BRO0703113794 Paris ELECTRONIQUE 
INTERNATIONAL HEBDO tn French 17 Feb 94 p 19 


[Report signed Francoise Grosvalet: “SGS-Thomson 
Joins Club of 0.5 Micrometer ASIC Suppliers”’] 


[Text] SGS-Thomson has built itself up orto a par with 
the world’s best suppliers of specific circuits. The 
French-Italian company has recently launched a family 
of what it terms on-board “structured arrays” integrating 
a maximum of 830,000 gates (500,000 of which can be 
used for performing logical functions). That is fewer than 
LSI Logic’s 500 K family or the products shipped by 
Texas Instruments and Mitsubishi, but more than any 
other 0.5 micrometer specific circuits. This family, 
named ISB35000, is produced using 0.5 micrometer 
CMOS [complementary metal-oxide silicon] technology 
with three levels of metallization which in theory makes 
it possible to produce devices with over one million 
useful gates (the initial ceiling 1s restricted to 600,000 
gates by CAD [computer assisted design] limitations). 
This technology, developed according to the terms of an 
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agreement between SGS-Thomson and Leti, is currently 
being put into production at Crolles, in the Grenoble 
suburbs. Associated with an original, patented eight- 
transistor cell structure (four n-type and four p-type 
transistors), it enables large scale integration of 3,750 
gates per square millimeter as opposed to the 1,250 gates 
per square millimeter on the company’s previous gener- 
ation of structured arrays which used CMOS 0.7 
micrometer technology. The new technology also 
increases speed, despite the fall in voltage to 3.3 V (the 
propagation delay for a two-input NAND gate with a 
fan-out of two is 210 picoseconds), and a low consump- 
tion (0.76 microW/MHz per gate as opposed to five 
microW/MHz per gate for the previous family). The 
1SB35000 family should be followed before the end of 
the year by a family of semi-custom circuits using the 
same technology but with an integration density of 5,500 
gates per square millimeter. 


Much of the increased performance of the ISB35000 
family is due to the technology used, in particular the 
use of stacked switches and vias with tungsten alloy 
plugs giving a 20 percent gain in surface area while 
simplifying gate interconnection. The thickness of the 
oxide on the grid has been reduced considerably to 
optimize operation at 3.3 V. However, while the tech- 
nology lies at the root of the high performance, it is not 
the only factor: a new cell structure was needed to 
reach a flexible compromise between speed and dissi- 
pation, which, by definition, are contradicting objec- 
tives. While conventional sea-of-gates arrays use a cell 
containing two p-channel MOS transistors and two 
n-channel MOS transistors, SGS-Thomson has devel- 
oped for its ISB35000 family a four-n/four-p cell (with 
four n-channel MOS transistors and four p-channel 
MOS transistors) for which a patent is pending. The 
size of each MOS transistor has been reduced, but it is 
possible to use them in pairs to increase control and 
speed. This structure makes it possible to perfect the 
balance between speed and power consumption for 
each gate. 


Up To 1,000 I/O Pin Sockets 


The ISB35000 also uses an original sea-of-transistors 
input/output approach where the position, size, and 
control capacity of each interconnection socket are pro- 
grammable, and as a result, a very high number of pins 
(from 800 to 1,000) can be obtained. In a standard 
configuration, where the connection socket is part of the 
1/O cell, the size of the cell is defined by the size required 
by the largest I/O function and the corresponding socket. 
In the case of the ISB35000 family, a basic element of 
minimal size has been defined consisting of a bidirec- 
tional structure capable of controlling four mA; several 
elements are mounted in parallel to deliver the control 
capacity required for a given pin. This configuration 
makes it possible to specify each interconnection socket 
independently. Moreover, original I/O circuits have been 
developed so that ISB35000 transistors can operate at 
3.3 V without affecting the possibility of interfacing with 
systems supplied by 5.5 V. The other functions offered 
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by the I/O cells include protection against static dis- 
charge over four kV, a minimum locking current of 
+/-200 mA, an integrated buskeeper function, and con- 
trol of the output sweep speed. The ISB35000 family is 
moreover characterized by its compatibility with the 
increasingly-used techniques of logical synthesis (the 
library currently contains 200 SSI/MSI [small-scale 
integration/medium-scale integration] cells). 


Geared For Testability 


Special attention was also focused on the question of 
testability. The main testing approaches are supported, 
in particular JTAG boundary scan, the partial scan with 
test compilers, the built-in system test (BIST), and insu- 
lation techniques. The ISB35000 also includes metal- 
lized megacells (eight-K single port and four-K double 
port SRAM [static random access memory] accessible at 
three nanoseconds and four nanoseconds) and megacells 
containing semi-custom circuits with single and double 
port SRAM up to 256 K (access time of between five and 
14 nanoseconds), ROM [read-only memory] (up to two 
Mbits with an access time of five to 15 nanoseconds), 
and a high-speed (10 nanoseconds) 64-by-64 bit multi- 
plier. The family also makes it possible to use, in the 
structured part, functions such as the DSP [digital signal 
processor] core, PLL for jitter control or clock genera- 
tion, 200 MHz three-by-eight bit DAC [digital to analog 
converter], and serial connections at 100 Mbits/s. The 
final aim is to be able to integrate most of the standard 
range of SGS-Thomson circuits. The packages proposed 
range from the traditional PQFP to high performance 
bead packages. 


NUCLEAR R&D 


France: Government to Reopen Superphenix 
Reactor for Research 


93P60168 Paris LE MONDE in French 24 Feb 94 p 9 


The Government Attempts to Relaunch Superphenix 
Quietly by Transforming the Facility at Creys-Malville 
into a Research Laboratory. [Introductory paragraph] 
Tuesday 22 February, the Government has announced 
that the Superphenix fast breeder will no longer be used 
as a nuclear power station but it will be transformed into 
a reactor devotedtor arch and experimentation, thus, 
giving the green light tor the procedure to end with the 
approval of a decree authorizing the facility, an essential 
step before a possible relaunch. 


[Text] The Government has finally decided. The Super- 
phenix fast breeder built at Creys-Malville (Isere) on the 
Rhone river bank, about 50 km upstream from Lyons, 
will not be used as a nuclear power station of the EDF 
(France’s Electric Energy Co) power grid, but as a reactor 
devoted to research and experimentation. For those 
wishing for the program’s cancellation the news will be 
disappointing, the decision will not be to their liking. 
The association for protecting the environment will not 
be at all deluded by the “announcement’s confusing 
terms,” as the Greens are qualifying them, in the 
decision published on Tuesday eveneing, 22 February. 
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No Legal Existence. 


However, the Government's decision, by not becoming 
effective immediately, leaves open a number of possibil- 
ities. Although, the prime minister's offices did not 
authorize in the strict sense the installation’s relaunch- 
ing, they had invited DSIN (nuclear installations safeiy 
directorate) to pursue the procedure for renewing the 
authorization for establishing a nuclear installation. In 
fact, as it is today, the Creys-Malvile facility’s existence 
is not legal. This reactor, costing 27.7 billion franks, has 
been stopped in July 1990, following a number of 
accidents and failures, after which, the installation’s 
nuclear status during its long inactivity period has been 
happily disregarded. Thus, it is for the DSIN to carry out 
the Government's decision, that is to notify the inter 
ministerial commission for basic nuclear installations to 
draw up the authorization decree, under the reservation 
that works costing 300 million franks, especially those 
related to the sodium fire, to be performed as requested 
by the security authorities. 


Achieving all of the above should take many weeks, or 
months, and these won't even involve in any way 
relaunching the installation, which, at best, could be 
realized sometime in the summer. In fact, the apparent 
fuzziness of the Matignon announcement allows the 
Government to mark time and to pursue a triple objec- 
tive: first of all, a technological objective in the sense and 
to the degree—as the communique emphasized this— 
“this reactor will become part of the effort to master the 
nuclear domain.” In other words, the establishment 
hopes to preserve the knowledge accumulated with 
respect to this type of reactor, presently under develop- 
ment also in Russia and Japan, and to continue the 
training of specialists for the distant days when the 
supergenerator might become acceptable. 


It is also a bet on the future of the reactor as a possible 
incinerator of nuclear waste. But the Superphenix will 
not be able to do everything. Above all else, it will be—as 
DSIN’s director Andre-Claude Lacoste emphasizes—‘‘a 
validation and testing instrument” capable to burn a 
little over 200 kg plutonium per year, that is almost 
equal to the quantity produced by one of EDF's ca. fifty 
pressurized water reactors. 


But this operation could be performed only with a new 
core, that will not be available before 1998, at best. So, 
what will be the reactor at Creys Mallvile doing until 
then? It will just simply continue to burn its present 
core, still containing many billions of kilowathours. If 
its relaunching is authorized, Superphenix will not 
operate under full power capacity, but, it will, never- 
theless, produce electricity. The implications of the 
Matignon communique, simply point out the fact that 
the energy production will not be one of the main 
priorities, and that the operating power capacity will 
not be decided by EDF. 


This cunning formulation will permit the Government to 
pursue its other two objectives. On the one hand, it 
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wishes to provide assurances to EDF’s foreign partners 
in this installation prototype, as well as to avoid their 
forfeiture claims in case of the project’s abandonment. 
On the other hand, by presenting the reactor not as a 
power but as a research facility, the Government also 
hopes to disarm some of the political opposition. “The 
Government,” —according to an expert—“‘hopes to pass 
off the Superphenix as a new and transformed beast.” 
Will the ecologists be taken in by this? This is very 
unlikely, if we listen to their first reaction. They know 
well enough, that beyond the reactor’s present core, in 
the bowels of the supergenerator there is a second one, 
“over stratified” core, ready to burn and to generate 
kilowathours, even if at reduced plutonium and power 
production levels—sub generation. 


JEAN FRANCOIS AUGEREAU(1) The installation’s 
power should not go beyond 50 percent during the first 
months, however, nothing will oppose its rise after that. 


ECOLOGISTS PROTESTS. Many ecologic parties and 
associations have reacted sharply to the announcement 
on relaunching the Superphenix. According to Domo- 
nique Voynet’s, the Green’s spokesperson’s view, the 
Government “tailored” its decision into a form desig- 
nating the supergenerator as a “research and experimen- 
tation installation.”’ ‘““France’—she emphasized— 
“wished to provide assurances to her European partners, 
without resolving any of the problems posed by the 
facility’s relaunching, which, according to the whole 
world, is filled with dangers, is extremely expensive, 
while the installation will be unable to produce elec- 
tricity under satisfactory conditions.” Mrs. Voynet 
demands “the abandonment of this domain,” while 
indicating that the Greens will organize, on 8 and 9 May, 
a march of protest from Creys-Malville (Isere) site to 
hotel Matignon. 


The Green’s group in the Rhone-Alpes regional council 
says that “this decision will transfer the (reactor’s) oper- 
ating costs from EDF to research,” and then, it goes on to 
ask “‘Will a research reactor by nature be less dangerous 
than a faulty industrial one?” On the other hand, the 
Green’s regional group considers “this decision to serve 
as a cover for Michel Barnier (minister for the environ- 
ment) who, next spring, wishes to organize a debate on 
energy. Then, the debate might revolve about anything, 
except the essential: the future of nuclear installations, 
the issue of disposing spent fuels.” 


“For its part, Greenpeace-France declared that the poker 
of lies continues” and that “the reasons invoked by the 
Government appear very far removed from reality. 
Superphenix can be restarted only with a combination of 
presently available fuels, and thus, the installation will 
continue to produce plutonium for many years to come.” 
For the ecologist organization, the “skyrocketing sums 
envisioned for operating this so-called laboratory reveal 
the absurdity of the project. Superphenix has costed 70 
billion (franks), that is a 1,000 times the annual budgets 
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allocated for renewable energy.”” Greenpeace-France, 
which called for the protest march from Crays-Malville 
to Matignon, concluded: “At the museum for monu- 
mental errors, Superphenix will figure among the unfly- 
able airplanes and contaminated blood.” 


As for Noel Mamere, the spokesman of Generation 
Ecology, in one of his communiques said that the Gov- 
ernment’s decision “‘is like its politics: hesitating.” He 
adds: “The solution chosen satisfies the nuclear lobby, 
however, it remains costly and useless. Superphenix 
should be squarely closed down, as the ecologists have 
been demanding this for a long time.” 


“Finally, Segolene Royal, former socialist minister for 
the environment, thinks that Superphenix’ relaunching 
is an error,” and that “the Government lacks courage (...) 
to admit publicly that Superphenix has been an indus- 
trial and financial failure, and a major risk for the 
environment.” 


France: Ring-Molecules Bind Radioactive Cesium 
in Fallout 


94WS0255C Frankfurt/Main FRANKFURTER 
ZEITUNG/BLICK DURCH DIE WIRTSCHAFT 
in German 17 Feb 94 p 8 


[Article by NRB: ‘“Ring-Molecule Concentrates 
Radioactive Cesium’’] 


[Text] Frankfurt—French scientists at the University 
of Strasbourg and the Atomic Energy Commission 
(CEA) in Paris intend to bind radioactive waste with 
special ring-shaped molecules, the s-called calixarenes. 
The journal NEW SCIENTIST (1994, No. 1911, p 20) 
reports that cesium in particular, one of the elements 
that was concentrated the most in the fallout at 
Chernobyl, has been successfully treated in laboratory 
tests. 


Calixarenes are complex organic molecules that consist 
of a number of aromatic rings. They are shaped like 
bowls, have active internal areas, and can therefore 
capture other atoms or molecules. In an experiment the 
researchers, headed by Jean-Yves Barre, succeeded in 
collecting up to 99 percent of the radioactive cesium that 
was in a concentrated sodium nitrate solution. 


As early as 10 years ago, American scientists had discov- 
ered that crown ether can bind cesium. However, it is 
costly to manufacture this very similar class of com- 
pounds. Consequently, the calixarenes could constitute a 
cheap alternative. According to Barre, the new tech- 
nology has only been successful on a small scale. Barre 
thinks that it will take another 10 years before the 
process is industrially available. 
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Superconducting Magnetic Coil Tested in 
Karlsruhe 


BR1703113994 Bonn TECHNOLOGIE-NACHRICHTEN 
MANAGEMENT-INFORMATIONEN in German 
12 Feb 94 pp 13-14 


[Text] Trials with what is known as a superconducting 
poloidal field magnetic coil (POLO) have begun in the 
Karlsruhe Torus Coil Test Plant (TOSKA) at the Karl- 
sruhe Nuclear Research Center (KfK). Coils of this type 
will be essential for the stable operation of future nuclear 
fusion reactors. They are designed to withstand extreme 
electrical and mechanical loads. The POLO coil weighs 
approximately two tonnes, has a diameter of 3 meters, 
and can be operated with current strengths of over 
20,000 amperes. It cost approximately 2.6 million 
German marks to make. The superconductor configura- 
tion developed by the KfK is an initial version of the 
conductor that will be used in the ITER (International 
Thermonuclear =xperimental Reactor) experiment. 


The member states of the International Atomic Energy 
Agency (IAEA), the European Community, Japan, 
Russia, and the United States, are currently working in 
three teams in the United States, Germany, and Japan 
on a detailed design for the ITER experiment. After 
successful testing, major design principles from the 
POLO coil can be utilized for the ITER coils, which will 
have diameters of up to 30 meters. Moreover, TOSKA 
has been selected as the test facility for the ITER 
superconducting model toroidal field coils. The head of 
the KfK Institute of Engineering Physics, Prof. Peter 
Komarek, emphasizes that this decision by the interna- 
tional ITER management, which is of major importance 
for the nuclear research center, takes account of his 
institute’s many years of experience in developing and 
testing large superconducting coils and the experimental 
facilities recently created for trials of this type at the 
KfK. One of the main factors behind the decision was 
last year’s extension of TOSKA to include an ultra- 
modern, high-capacity helium cooling plant. An ITER 
model coil is scheduled for incorporation into the KfK’s 
TOSKA plant in 1997. 


Nuclear fusion will exploit the energy released by the 
fusion of light atomic nuclei, and initially heavy (deute- 
rium) and superheavy (tritium) hydrogen. Research work 
worldwide is focusing on Tokamak reactors. These devices 
use magnetic fields to confine the fuel, in the form of fully 
ionized plasma, in the reactor’s doughnut-shaped combus- 
tion chamber without contact at a temperature of 100 
million degrees. The magnetic coils must be superconduct- 
ing, i.e. conduct electricity with zero loss, to guarantee a 
positive energy balance during reactor operation. The 
main load of magnetic confinement is born by coils that 
surround the doughnut-shaped reactor vessel as individual 
D-shaped coil bundles [wickelpakete]. 


However, for magnetohydrodynamic reasons, stable 
plasma combustion requires additional poloidal field 
coils arranged parallel to the doughnut-shaped reaction 
vessel. These coils are exposed to extreme inductive 
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loads as a result of the periodic operation of the reactor, 
and to mechanical loads due to the dynamic effect of the 
magnetic fields. It took exceptional design efforts to 
guarantee a stable superconductive state in these condi- 
tions. The design of the superconductor itself is just as 
complicated: 13 individually insulated single copper 
cables containing the superconductor niobium titanium 
in the form of fine filaments are wound around an inner 
tube that has the coolant, helium, flowing through it. 
This formation is enclosed in a thin protective tuoe. As 
a coolant, liquid helium also flows around the single 
cables between the inner and protective tubes. The 
circular-section conductor is welded into steel profiles 
that guarantee the requisite mechanical stability. The 
new welding process used for this purpose was developed 
jointly and with great dedication by the KfK and its 
industrial partners, Hoesch Industrial Lasers and Hanau 
Vacuum Melting. The firm from Hanau also bore overall 
responsibility for producing and delivering the con- 
ductor. Single pieces of the conductor, each 150 meters 
long, were wound to form an annular coil, which is 
molded tightly into a steel housing with artificial resin. 
Then there is a whole series of individual developments 
for electrical wiring and metering. Particular difficulty 
was encountered with the transition from ambient tem- 
perature to the operating temperature of 4 K (-259 
degrees Celsius). The coil was developed jointly by the 
KfK and the subsequent manufacturer, GEC Alsthorn. 


The POLO will be tested on TOSKA, a special steel 
cryostat with a diameter of 5 meters and height of almost 
9 meters, in which the requisite temperatures can be 
reached by cooling with liquid helium. As a shielding 
measure against the magnets’ strong scatter field, the 
plant is situated in a pit 12 meters deep with a diameter 
of 10 meters, the construction of which required 
ultramodern building techniques. 


Nuclear Accident Assessment Scale To Be 
Adopted 


AU0104 154794 Paris AFP in English 
1510 GMT 1 Apr 94 


[Text] Paris, April | (AFP)—France is to adopt the 
international scale for assessing nuclear accidents, the 
industry ministry said Friday, a day after one worker 
died and four were injured when an inactive 
experimental reactor exploded. 


The ministry said in a statement that France would 
switch as of Monday from its own six-point scale to the 
seven-point international scale for nuclear incidents. 


On both scales, Thursday’s [31 March] explosion at the 
Cadarache centre in southern France, where green dep- 
uties said a serious of accidents had occured, registered 
at level two—classed as an incident which could have 
had environmental implications. 


The explosion was caused by the release of hydrogen ina 
tank containing mildly radioactive sodium, said Michel 
Suscillon, the director of the centre, which is one of six 
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experimental nuclear installations in France. The tank 
was part of the experimental Rhapsody reactor, which 
has not been used since 1982. 


Officials said tests showed there was no radiation leak, 
but the blast prompted immediate condemnation from 
Green Party deputies. 


Calling for an independent inspection of the centre, the 
deputies said in a statement that Cadarache had expe- 
rienced a series of “increasingly serious” accidents 
which were “often due to production malfunctions and 
shortcomings in equipment.” 


Rhapsody served at the model for two similar reac- 
tors—Phenix and Superphenix—which have since 
entered service in the central east Creys Malville 
installation. Superphenix has experienced teething 
troubles since its completion in the late 1980's and was 
shut down in July 1990. 


The French government recently authorised its reactiva- 
tion as “a reactor devoted to research and demonstra- 
tion.” That decision prompted an appeal to the govern- 
ment from organisations from 12 European countries 
linked to the World Wildlife Fund to close what they 
described as “the world’s most dangerous industrial 
installation.” 


Authorities named the dead worker as 59-year-old Rene 
Allegre, who was killed outright by the force of the 
explosion, which brought down a huge concrete slab 
from a ceiling. His body was recovered overnight 
Thursday by rescuers. 


His four colleagues, hospitalised with fractures and in a 
state of shock, were due to undergo tests Friday to 
determine possible internal damage resulting from the 
explosion. 


The reactor exploded Thursday afternoon while being 
dismantled. Some 130 firemen were deployed at the 
scene until around midnight. 


The Rhapsody reactor was being cleaned by the injured 
workers at the time of the blast. 


Officials said tests on the area surrounding the centre 
and on the injured showed there was no radiation leak. 


The Cadarache centre includes numerous buildings 
spread over 1,600 hectares (4,000 acres). It employs 
nearly 5,000 people. 


The international seven-point scale—including one 
more gradation than the French system—ranges from 
level one, which is classed as a technical malfunction, to 
level seven, equivalent to a Chernobyl-type disaster. 


The ministry’s decision to switch systems was taken in 
September. 
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SUPERCONDUCTIVITY 


French Developments in Superconductivity 


Will Superconductors Become Usable Soon? 
94P60173A FRANKFURTER ZEITUNG/BLICK 
DURCH DIE WIRTSCHAFT in German 31 Jan 94 


[Text] Scientists at the University of Physics and Chem- 
istry in Paris have succeeded in producing a new super- 
conductor which completely loses electrical resistance at 
minus 23 degrees Celsius. Until now the requirement for 
the superconducting state was at least 100 degrees Cel- 
sius. If the results can be duplicated, the research would 
come considerably closer to its goal of a superconductor 
that can operate at room temperature. There have been 
similar premature reports in the past, but the results of 
the experiment could not be duplicated, so that no proof 
was possible. The good reputation of the Parisian insti- 
tute, however, gives grounds for hope. 


Superconductivity at 250 Kelvins Not Yet 
Confirmed 
94P60173B FRANKFURTER ZEITUNG/BLICK 
DURCH DIE WIRTSCHAFT in German 3 Feb 94 


Material Samples of French Researchers Still Too 
Small for Comprehensive Measurements 


[Text] It was reported briefly on 31! January that a 
group of French physicists at the University of Paris, 
headed by Michel Lagues, had recorded superconduc- 
tivity at 260 kelvins, equivalent to minus 23 degrees 
Celsius, in a thin film of a strontium-containing high- 
temperature superconductor. 


To date, this 1s the “highest” temperature found in the race 
for ever higher critical temperatures for high-temperature 
superconductors since Ching-Wu Paul Chu, well known 
for his research at the center for Superconductivity at the 
University of Houston (Texas), achieved 164 kelvins using 
much higher pressures in a material sample. 


Chu and numerous other scientists have not been able to 
duplicate the French observations thus far since the 
corresponding comparative experiments had not been 
arranged. According to the French scientists themselves, 
this extremely high transient temperature has not yet 
been subjected to the necessary measurements because 
the sample was tiny, with a surface area of less than a few 
square microns. The scientists observed that the electric 
resistance of their samples decreased by a factor of 
100,000 when they were cooled from 280 to 250 kelvins. 
They could not show a resistance of “zero” since the 
measuring equipment was not precise enough. The mag- 
netic measurements (magnetic susceptibility) do indicate 
superconductivity, but the sample was still too small for 
most measurements. 


The thin fiim consists of several atomic layers of bis- 
muth, strontium, and calcium, which are separated by 
films of copper oxide. A film of strontium titanate was 
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the substrate. Fabrication was done in a vacuum with a 
conventional deposition procedure. A total of eight 
copper oxide layers are applied.Experiments by Japanese 
researchers several years ago showed that other broader 
characteristic structures might exist that can be super- 
conductive up to room temperature. However, such 
structures have not yet been produced and are viewed by 
scientists aS a measurement error.Research work at the 
French Research Center at Grenoble indicates that struc- 
tures exist which could be superconductive far beyond 
130 kelvins. Mercury-containing mixtures were tested 
here, and superconductivity above 150 tc 160 kelvins 
was also recorded. 


Lagues and his colleagues now want to try to produce 
larger and less contaminated samples so that further 
measurements can be carried out and the first struc- 
tural experiments can be set up, reports the University 
of Physics and Industrial Chemistry of the City of 
Paris. Besides, it must still be shown for certain that 
the samples are not influenced by atmospheric oxygen 
and thus change their electric properties. For the time 
being, specialists are of the opinion that only electronic 
applications are possible for such thin layers because of 
the special manufacturing process since it is not fea- 
sible to produce large quantities with the corre- 
sponding structures. 


TELECOMMUNICATIONS 


Deutsche Telekom Inaugurates TEL Cable 
Network 


94WS0219A Paris AFP SCIENCES in French 
20 Jan 94 pp 17, 18 


[Text] Bonn—Deutsche Telekom has announced that 
the first segment of its Trans Europe Line (TEL)—a vast 
project to link Frankfurt to the principal East European 
and Balkan cities by a glass-fiber cable network—went 
into service on 13 January. 


The first section links Frankfurt, Warsaw, Prague, Brat- 
islava, and Budapest, then continues on into Slovenia, 
Croatia, and Austria. Some 3,700 km of cable were put 
into service, said Gerd Tenzer, a member of Deutsche 
Telekom’s executive board, in Bonn, and the final net- 
work should cover 14,000 km. 


TEL is also expected to reach Lithuania, Bielorussia, the 
Ukraine, Romania, Bulgaria, and Moldavia. Extension 
of the network to Moscow and Helsinki is under discus- 
sion, Tenze estimated that the 14 participating telecom- 
munications companies will invest about 700 million 
deutschemarks in the project. 


Deutsche Telekom floated the idea of a trans-European 
cable network in 1990. West European telecommunica- 
tions companies such as France Telecom, British Tele- 
com, and BelgaCom are not partners in the venture, but 
are purchasing transmission capabilities to cover their 
needs. 
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““Germary aims to become the telecommunications hub 
between east and west Europe,” said Tenzer, who 
stressed that eastern Europe needed at least 60 million 
telephone lines at a cost of $150 billion. 


Tenzer noted that the TEL project is not a German 
foreign investment plan, for each country is funding the 
infrastracture for its own territory through bank loans or 
partnership agreements. Vaunting its experience in east 
Germany, Deutsche Telekom is offering its ‘“know- 
how,” but is collecting fees only for cable transmission 
through its own territory. There are cable transmission 
systems—notably networks of coaxial cables—running 
to east European countries, the official added, but they 
are quite outmoded. 


In addition to the Trans Europe Line, Deutsche Telekom 
has 30 projects in the works with east European coun- 
tries to develop their communication systems. It is 
negotiating with the Russian firm Rosttelecom to con- 
struct a digital system in Russia that will link 50 towns 
via 50,000 km of fiber optic cable. Russia’s postal and 
telecommunications minister Mr. Bulgak will travel to 
Bonn next week, at the invitation of his German coun- 
terpart, to discuss the plan. 


French Software Cuts Telecommunications Cost 


94WS$0226A Paris L'USINE NOUVELLE in French 
27 Jan 94 p 28 


[Article by Thierry Lucas: “‘Ecopad Optimizes Transpac 
Billings”’} 


[Text] Synchronix's software optimizes the filling and 
number of packets. Of interest to 16,000 business 
subscribers. 


The computerized processing of data communications is 
heady stuff, but it also sends the telecommunications 
budgets of business subscribers skyrocketing. Tackling 
this problem, Synchronix has developed its Ecopad 
software to sharply reduce communications bills for 
users of Transpac, France Telrc ~’s packet switching 
network. 


The Synchronix company w din 1989 to develop 
system software under Ur: « 33, it posted a revenue 
of 12 million francs[{Fr]. ‘““Theve was need of an effective 
solution to rationalizing the us: of Transpac with server 
computers under Unix,” says Remy Nonneenmacher, 
the designer of Ecopad at Synchronix. “Our software is 
designed to reduce subscribers’ Transpac bills by a factor 
ranging from 2 to 5.” 


Synchronix attacked the problem at its core: The cost of 
using the network is tied to the number of packets 
transiting it. The use of Transpac under Unix requires 
that each character struck on a distant terminal give rise 
to an exchange of two packets: one for the capture, and 
the other for display on the screen. Synchronix’s idea is 
to optimize the number and assembly of the packets. 
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Ecopad acts upon three factors. First, in 90 percent of the 
cases, it eliminates the “echo check frame” returned by 
the distant computer for the display. Secondly, only the 
differences between two successive screens transit the 
network (case of the extractor masks, for example). And 
thirdly, Ecopad is able to “force fill’ the packets with 
data (the cost of the packet is the same whether it 
contains just one character or 64...). Developed for IBM 
RS/6000 computers, the price of the software is 
Fr78,000. In a few weeks, it will also be available for 
Hewlett-Packard and Sun hardware. 


[Box]: 


World’s Biggest X25 Network 


With 110,000 connections, Transpac can claim to be a 
centerpiece in the array of French networks. As a sub- 
sidiary of France Telecom, via Cogecom, Transpac had 
revenues of Fr4.55 billion in 1993, and Fr4.2 billion in 
1992. It operates the world’s biggest X25 network. Its 
data speed offerings range from 300 bits/sec to 2 Mbits/ 
sec, depending on the service subscribed to. Transpac 
also offers value-added services, such as X400 message 
service, and Cerdial, a data communications security 
service. 


EC’s Race II, Telematics Telecommunication 
Research Projects Profiled 


94WS$0237B Duesseldorf HANDELSBLATT in German 
16 Feb 94 p 29 


[Text] While it is becoming increasingly crowded on the 
highways and additional expansion of the road networks 
is scarcely possible anymore in densely populated 
Western Europe, the capacity of the “information high- 
ways” of the future seems practically inexhaustible. In 
the research labs of the telecommunication companies, 
work is being carried out world-wide to bore glass fibers 
[used] as the communication pipeline out further and 
further. 


Transmission rates of about ten gigabits per second 
(Gb/s) will already be reached in the foreseeable future. 
And even that will use only a fraction of the transmission 
capacity of the hair-thin optical fibers. Theoretically, up 
to 7,500 Gb/s can be “transported” in a single glass 
fiber—enough to carry 100 million telephone conversa- 
tions or 50,000 television programs in the thin strip at 
the same time. 


A prerequisite for that kind of explosion in telecommu- 
nication efficiency is the realization of a completely 
optical network. The long-distance network in Germany, 
for example, is to a high degree already linked by optical 
fiber stretches. However, in order to get the signals 
through the switching circuits of the telecommunications 
infrastructure, the optical impulses must first be trans- 
formed into electrical ones. The transmitting capacity 1s 
thereby significantly reduced. 
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[Boxed sentence: Optical networks are the basis for faster 
transmissions. } 


So-called optical broad-band nodes could provide a 
remedy: switching processors which direct the light sig- 
nals without the retarding transformation into partici- 
pant. Work is already being done on such network nodes 
within the scope of the EC’s Race II program, for 
example. 


Race II (Research and Development in Advanced Com- 
munications Technologies in Europe) is part of the EC’s 
third general program to promote research. The goal of 
Race Il—as of its predecessor Race I—is to propel the 
“preparation of the introduction of integrated broad- 
band communications taking into consideration the 
developing ISDN and national strategies.” This goal 1s 
being promoted by more than 200 projects with a total 
financing of approximately two billion German marks. 
Half of this sum comes from the coffers of Race II, the 
other half must be raised by the project participants. 
Race Il expires this year; the Acts program (Advanced 
Communications Technologies and Services) which suc- 
ceeds it—to run from 1995 to 1998—is currently being 
prepared. 


Another EC program to promote research in the area of 
telecommunications ts Telematics. While technological 
switching circuits in particular were at the center of the 
Race program, the Telematics projects concentrate much 
more strongly on the possibilities for using modern 
telecommunication technologies in various areas of the 
economy and of society. The Telematics program is 
subdivided into individual programs, such as Drive 
(Telecommunications for Directing Traffic Flow) or 
AIM (Telecommunications in the Health Service). 


It is not only within the scope of the EC Commission 
that international cooperation in telecommunications 1s 
being stressed. Also in other research plans which are 
moving along at the pre-competitive level, the telecom- 
munication companies are not afraid of getting together 
in spite of the increasingly strong global competition. 
The main reason for this is obvious: many of the most 
cost-intensive research projects cannot be carried out 
under the solitary direction of the [individual] compa- 
nies. Moreover, the “interoperability” or the coordina- 
tion of networks and services is only ensured if the 
development of the technological foundations are coor- 
dinated with each other early on. 


The top address in cooperation among European net- 
work operators is the European Institute for Research 
and Strategic Studies in Telecommunications, Eurescom 
for short. This institute founded in March 1991 by 22 
European network operators has its headquarters in 
Heidelberg. No research is conducted at Eurescom itself, 
Instead, the society initiates and coordinates research 
work which is then carried out in the laboratories of the 
individual members, as in the research center (FZ) of 
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Telekom in Darmstadt or in the British Telecom Labo- 
ratories in Martlesham Heath near Ipswich. 


In addition to strategic studies on the development of 
European telecommunication infrastructures or investi- 
gations into the area of intelligent networks and multi- 
media services, Eurescom members deal increasingly 
with software questions in their joint research activities. 
[This is] an increasingly important field of work in 
telecommunications. 


[Boxed sentence: Agreement ensures the quality of the 
program. } 


Since as the efficiency of the telecommunication net- 
works grows, so too does the complexity of the software. 
Furthermore, the introduction of the Pan-European tele- 
communication system necessitates at least an agree- 
ment of the software tests used by the individual network 
operators in order to guarantee a uniform standard of 
quality with the powerful computer programs. 


As the largest telecommunication company on the Old 
Continent, the German Federal Postal Administration’s 
Telekom naturally plays an important role in European 
research activities. However, Telekom also maintains 
cooperative research efforts outside of Europe. In the 
media labs at the Massachusetts Institute of Technology, 
for example, intensive work 1s being done on making 3-D 
television a reality—Telekom supports this research 
financially and has secured for itself rights to use the 
results of the research. Telekom is also working together 
with the International Computer Science Institute of the 
University of [California at] Berkeley. The US institute 
is pushing for the use of broad-band communications 1n 
the California Bay area. There are plans within the scope 
of the German pilot project testing the ATM technology 
to also link up a connection to California and to thus 
make broad-band telecommunications a reality across 
the sea. 


Germany: Semiconductor Laser Used as Logic 
Element 


94W’S0242A Duesseldorf VDI NACHRICHTEN 
in German No 6, 4 Feb 94, p 10 


[Article by kra: “Semiconductor Laser Functions 
as Logic Element’ First paragraph is VDI 
NACHRICHTEN introduction] 


[Text] Fiber-optic cable could transmit virtually limitless 
amounts of information in the form of light. Terminals 
and signal switching centers are still electronic, however. 
In effect, this switch from fiber-optics to electronics 
limits the fiber-optic system to a mere fraction of its 
theoretical bandwidth: Only 0.005 percent of the avail- 
able bandwidth of fiber-optic networks is actually uti- 
lized. However, this electronic “bottleneck” of broad- 
band technology may soon be a thing of the past. 
Scientists at the Heinrich Hertz Institute (HHI) in Berlin 
have taken the first step towards the development of 
laser-based circuitry. 
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Scientists have known for some time that semiconductor 
lasers can not only be used to produce light pulses for 
fiber-optic communications, but can also be employed as 
optical amplifiers. Now researchers at the HHI have 
established that they can also serve as logic elements 
(logical AND circuits) while also performing additional 
functions (as demultiplexers and frequency converters). 
Thus, optical signal processing (photonics) offers a solu- 
tion to a problem associated with the microelectronic 
message switching technology heretofore used in high- 
speed fiber-optic communication networks. 


As a rule, the output signals from optical amplifiers, 
despite their increased intensity, must exhibit the exact 
same pulse form as the input signal. Any deviation from 
the linear behavior generally reduces the quality of the 
transmission. This is frequently a necessary evil. By 
changing their perspective, however, HHI researchers 
have now made a virtue out of necessity: For certain 
applications, nonlinear optical processes such as the 
so-called ‘““4-wave mixing” are actually extremely useful. 


The principle is as follows. If two input signals of 
different frequencies are sent into an optical amplifier, 
the output will be a total of four signals: In addition to 
the two amplified signals of the original frequencies, f, 
and f,, there will be an additional two sideband signals, 
f, and f,. 


This effect is strongest when the operating point of the 
amplifier is set in the saturation region, the curved 
portion of the gain curve. With the proper selection of 
the f, frequency, the sideband frequencies can be 
adjusted. For frequency conversion, only one of the two 
sidebands are used; the other is filtered out. 


If the input signals are clock-synchronous pulse trains, 
the sideband signals exhibit the same pulse rhythm. 
However, if the bit rate of the second input signal is set 
at one fifth the bit rate of the first, the 4 wave mixer 
effect will only occur with every fifth bit pulse. This 
allows every fifth bit to be converted to a new frequency. 


Using this procedure, Ronald Schnabel, Wilhelm Pieper, 
Reinhold Ludwig, and Hans-Georg Weber were able to 
experimentally demonstrate the purely optical demulti- 
plexing of 20 gigabit/second signals. ““We have here a 
new functional element capable of carrying out opera- 
tions very rapidly—in the sub picosecond range,” 
explains Dr. Hans-Georg Weber, leader of the team. It 
serves as a logical AND circuit for switching as well as a 
demultiplexer and a frequency converter. 


The net result is that this functional element makes it 
possible to directly link time-division and frequency 
multiplex techniques: ultra fast optical bit selection in 
the multi-gigabit range paired with simultaneous fre- 
quency conversion. The essential components are semi- 
conductor laser amplifiers that can also be integrated in 
larger functional elements. Such components could 
potentially be used to create purely optical as opposed to 
microelectronic circuits for the interconnection setup for 
fiber-optic networks. 
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This research was funded by the Federal Ministry for 
Research and Technology Photonics Program, which 
promotes optical signal processing. The HHI states that 
well-known industrial firms such as Alcatel-SEL 
Siemens, and AT&T have indicated interest in the 
development. 


France: Information Superhighway Launched 


Proposed National Systems Compared 
94WS0246A Paris LE MONDE in French 23 Feb 94 p 2 


[Article by Georges Nahon: “‘Europe Facing Challenge of 
‘Information Highways’”’} 


[Excerpts]Since early 1993 the U.S. government has 
been talking up its technological program for “informa- 
tion superhighways,” the National Information Infra- 
structure [NII]. For President Clinton this is looking 
more and more like the equivalent of the space program 
launched by President John Kennedy. It entails super- 
networks of computerized communications accessible to 
all the citizenry, opening the doorway to knowledge with 
services that will facilitate a blend of texts, sounds and 
still-frame or animated images. 


In December 1993, the European Commission published 
Delors’ white book' that recommends, above all, the 
introduction of major information networks infrastructure 
projects in Europe. 


In early January 1994, the Japanese posts and telecom- 
munications ministry “upset at the prospect of a U.S. 
advance in multimedia networks’*, announced a series of 
measures aimed primarily at easing Japanese regulations 
in the audiovisual field in order to stimulate the 
development of electronic superhighways. 


Is that a coincidence or a general requirement for the 
future of western economies? The European Commis- 
sion sees a decentralized economy as a source of dyna- 
mism and creativity likely to amplify the new informa- 
tion technologies. The economy is shifting away from 
material goods and services are taking over. The posses- 
sion and circulation of information are becoming cru- 
cial. There is nothing new in that. The underlying 
component of the Minitel program and the creation of 
new telecommunications systems in France was already 
the computerization of French society as well as the 
creation of fresh markets. 


It is worth mentioning at this point that the ‘“Minitel 
model” alluded to in Delors’ white book was probably also 
the inspiration for Gore’s project. One of his young 
advisers did his doctoral dissertation at Cornell University 
on the topic of Minitel in France and the Societal Setting. 
Gore, therefore, continually refers to the Internet. a U.S. 
technological project successfully started up by the govern- 
ment. For more than 20 years the U.S. defense department 
wholly financed that computer network that was reserved 
for research and universities. It is still broadly subsidized 
and therefore virtually free to use. 
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Still, apart from that, there are “only” four million 
subscribers to commercial on-line services in the U.S. 
compared with Minitel’s 6.5 million and France’s nearly 
half million on-line micro-computers. 


In its NII program the Clinton administration actually is 
proposing modest amounts of financing considering the 
huge investments that only the large telephone or cable 
operators are capable of making. [Passage omitted] 


There is a different environment in Europe even though 
the European Commission has instituted gradual dereg- 
ulation, above all in the telecommunications sector. 


Would even more vigorous deregulation in Europe, as in 
the United States, be likely to spur enormous invest- 
ments in electronic on-line media highway infrastruc- 
tures? It is not clear insofar as there is no telling whether 
the new services that are contemplated will match con- 
sumer interest. All the more so since it is surely possible 
to develop existing infrastructures in an economical 
manner so as to enable the development of such new 
services. A number of such projects are already ongoing 
in Europe. 


There are Highways and Highways 


Actually, be it the Gore-Net or the Delors-Net, two 
distinct entities are being discussed when electronic 
highways are mentioned. 


First, there is the Internet/Renater type of on-line super- 
network. Then there are the wideband interactive net- 
works (like the cable TV networks) that make it possible, as 
on Minitel, to tap into on-line media services that would 
supplement traditional computer communications. 


For Internet-type networks, whose French embodiment 
is Renater, a network set aside so far for research, Europe 
already has a number of highly advanced equipment in 
this sector. Renater is interlinked with similar types of 
European national networks and with America’s Inter- 
net. The likely opening of this network soon for the use 
of individuals would really make it the equivalent of 
Internet. Systematically and in real time, information 
produced or possessed by the public sector would have to 
be fed into it instead of setting up inaccessible data 
storage bins. In this sector, therefore, Europe, and 
France in particular, does not seem to be behind the 
curve at all. 


The Minitel network proper will undergo an eightfold 
increase in its speed, enabling the creation of services 
carrying images, graphics, photos and sounds. Micro- 
computers are going to communicate more and more 
and they will probably be the favored communication 
terminals of the future. 


Still, it is regrettable that in Europe, modems, tele- 
phone adaptc:s for microcomputers, are much more 
expensive than in the Unites States because of the red 
tape for approval that many find outdated and 
needlessly protectionist. 


WEST EUROPE 51 


In terms of digital networks like Numeris in France, 
Europe is likewise much further ahead than the U.S. 
Given appropriate toll rates, such networks could facil- 
itate the speedy deployment of on-line media services, 
and, if the price of the terminals drops, even extend to 
the residential market. 


The second type of network is the one that is occasioning 
all the brouhaha in the U.S. and all the large alliances in 
recent months. It will provide the user with the ability to 
interact, via smart controls connected, for example, to 
the TV set, with genuine video servers to get on-demand 
movie programs, video games, bulletin boards, on-line 
educational services, video-conferencing, etc. 


This presupposes large-capacity networks having a mix- 
ture of fully interactive optical fibers and coaxial cab’es 
to which video servers have been connected. Presently in 
France, even in this sector, it 1s possible to “reengineer” 
certain cable TV systems using digital technologies to 
make it possible to disseminate on-line media services. 
Using such cable networks, in fact, it would be possible 
to ‘address’ each user individually and comply with 
their demands. 


For some years now there has also been a combination of 
traditional television and telephone-on-line operation in 
France and Europe making it possible to provide inter- 
active programs inexpensively but not “on demand.” 
The upcoming arrival of direct broadcast television 
satellites having 150 channels may also give rise to a kind 
of limited interactive capability and “‘quasi on-demand” 
services with an acceptable dwell time of a few minutes. 


What is more, a good portion of the on-line media 
services envisioned by the white book or the Gore plan 
already exists or can be developed on the basis of a 
modernization of the extant network infrastructures in 
Europe. 


Time for Experimenting 


Therefore, it is virtually just “on-demand interactive 
video” that would justify new technological projects in 
this electronic highway domain. But the relevant invest- 
ments can be considerable. The European Commission 
plans as much as FF33 billion over the next five years to 
finance the development of European electronic high- 
ways. The rest, that is, FF410 billion, would have to be 
financed by the private sector. 


The financing requirement over 10 years is projected at 
FF990 billion. A quick bit of arithmetic yields a 40 year 
wait for a return on that investment. The hesitancy of 
private investors is understandable. 


By comparison, Gore’s projects amount to FF560 
billion in required investments. Although the U:S. 
government does not plan to give more than a FF12 
billion impetus to innovative projects, it does have an 
impressive lever for intervening by recommending the 
easing of regulations. 
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Apparently neither the Community nor the member 
States have such a powerful lever. All the same, there are 
many obstacles to dispose of, for example, in the man- 
agement of copyrights, parts or all of which will be used 
in the on-line media services. 


Europe has a sizable cultural and information heritage 
that needs to be taken advantage of soonest, before we 
are reduced exclusively to tapping into U.S. software on 
CD-ROM drives made in Asia for a revised and cor- 
rected cultural history of Europe. 


The uncertainty surrounding the success of the new 
services on the electronic highways has induced Ameri- 
cans to embark on a string of experiments. The most well 
known are the Orlando with Time Warner Cable associ- 
ated with U.S. West, Castro Valley in California with 
Viacom and ATT and Omaha with USWest, France 
Telecom’s partner in computer communications. 


The market in Europe has not yet experienced any such 
experimenting. In France, however, that does recall 
something. Computer communications started up at 
Velizy and at Saint-Malo and on-line media services at 
Biarritz. 


In this context, the impetus supplied by Delors’ white 
book is welcome if it helps establish a comprehensive 
vision and mobilize and unify the many European tal- 
ents currently dispersed over the various worlds that are 
now converging: audiovisual, publishing, data pro- 
cessing and telecommunications. 


The ingredients are all there. Vision is lacking. The 
American challenge has to be met pragmatically by 
embarking on experimentation. 


The era of “tele-visionaries” has to oper up following the 
era of the on-line hackers. 


Footnotes: 


1. Growth, competitiveness and employment: challenges 
and approaches on the threshold of the twenty-first 
century. 


i) 


_ Cf. the article in the Wall Street Journal Europe of 7-8 
January 1994. 


Feasibility Study Initiated 


94WS0246B Paris LE MONDE in French 
23 Feb 94 p 17 


{Article by Yves Mamou: “Government Opens Road- 
works for ‘Information Highways’; subhead: “‘France 
Readies for ‘Interactive Revolution’”’] 


[Text] At an interministerial committee convened on 
Tuesday, 22 February, at the Matignon hotel and chaired 
by Edouard Balladur, the government was supposed to 
open the roadworks for the first “information highways” 
by entrusting a research mission to Gerard Thery, former 
general director of telecommunications. Based on the 
projected schedule, the works would extend over nearly 
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20 years. Industry minister Gerard Longuet is supposed 
to report on this topic at the next ministers’ council. 


At the end of an interministerial committee responsible 
for readying the opening of a huge roadworks, the one for 
the “information highways,” the prime minister was 
supposed to mark a date on Tuesday, 22 February, for 
the implementation of an industrial policy that will be a 
long-term one since it is to be developed over 15-20 
years. It will entail one of the biggest wagers of the next 
decade since realizing a project of this sort will require a 
lot of perseverance from all the administrations that will 
be induced to support it beyond the year 2,000. 


Edouard Balladur was supposed to take the first step by 
entrusting the former general director of telecommuni- 
cations (now France Telecom), Gerard Thery, with a 
research mission. Before May 1994 he is to recommend 
a schedule and a legal, financial and technical framework 
for everything involved in the launching of “information 
highways.” 


The first item is to make provision for and to organize 
the merging of telecommunications and audiovisual, to 
experiment with the broadcasting of images on the 
France Telecom telephone system and the distribution 
of telephone communications over cable networks. 


Experiments will be conducted that will compel cable 
operators, initially at least, and as long as the monopoly 
will last, to hookup to the France Telecom system. 


A Number of Requirements 


Opening a roadworks of this sort entails a number of 
requirements: 


¢ International economic requirements. Since Bill 
Clinton took charge, the United States has under- 
taken a broad regulatory reform that resulted in the 
mobilization of the United States’ entire industrial 
apparatus. Telephone companies, cable operators and 
computer companies are merging and making huge 
investments to get ready for the information super- 
highways, the prelude to an interactive multimedia 
world. The lead taken by the United States in this 
sector is forcing all developed countries to react in 
order to keep from being outdistanced. 


¢ European requirements. Following the report by the 


European Communities Commission in 1992 that 
highlighted the inadequate supply of new telephone 
services and the uneven rates in Europe, the European 
Union’s [EU] council of ministers set up a plan to 
deregulate the telephone as of | January 1998. On 
that date, and notwithstanding the existence of 
monopolies in telecommunications, private operators 
will be able to lease capacity on the public infrastruc- 
tures and to use or market them as they please. Full 
deregulation 1s supposed to be in place before the year 
2,000. In its recent white book on growth, the Brussels 
Commission likewise confirmed the development 
prospects offered by the multimedia markets that are 
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likely to increase by 10 percent annually for audiovi- 
sual by the year 2,000 and by eight percent per year 
for telephone. Between now and the turn of the 
century that would yield a 10 percent rise in Europe’s 
GNP. 

¢ National requirements. The “information highways” 
issue could very well play a top-level political role. As 
the presidential election approaches, the current prime 
minister would do well to have in hand a major 
political-industrial project able to lower unemploy- 
ment while mobilizing public opinion, instead of 
lackluster balance sheet. Such an ambitious objective 
would also have the advantage of satisfying the large 
groups hankering for government commissions. 
Lastly, the implementation of information highways 
will force the government to rethink the entire audio- 
visual system. The executive power, sooner or later, 
will have to deal with the issues of current separate 
development of cable and pay TV, France Telecom’s 
defensive strategy in this sector. Nor does Balladur’s 
administration seem unhappy about rattling France 
Telecom whose monopoly over international tele- 
phone traffic originating in France is already threat- 
ened by private operators and is experiencing compe- 
tition across France from mobile telephone operators 
who are capable even now of using cable network 
infrastructures to forward personal communications. 
Lastly, observers are upset at seeing Deutsche 
Telekom form multimedia alliances with Astra or 
Bertelsmann. The report that Gerard Thery is to 
submit in May will therefore undoubtedly be decisive, 
on both the regulatory and the financial level, in terms 
of the indications it will provide for all operators. 


Telephone Network Requirements 


94U'$0246C Paris LE MONDE in French 
23 Feb 94 p17 


[Article by Michel Colonna D'Istria: “‘Obligatory 
Routing Via Netronal Cable Companies”] 


[Text] The telephone is still not ready to carry images on 
a large scale and at low cost. Satellite can only distribute 
them without easy interactivity or control of contents. 
Cable therefore emerges as the favored carrier for the 
first generation of multimedia services because of its 
capacity (soon to be multiplied through digital compres- 
sion) and because it enables preservation of the cultural 
interests of the programs industry while limiting dereg- 
ulation out of the blue. 


The discussions are replete with this vision of cable as an 
obligatory transition to the “information highways.” It is 
also nourished by a sad fact: France’s backwardness. 
With 5.3 million installed hook-ups, cable covers only 25 
percent of French territory (compared to Benelux’s 92 
percent or Germany's 70 percent). The 1.28 million 
subscriber households (6.6 percent of households out- 
fitted with a TV set) cannot hold a candle to the 20 
million German households with a cable or satellite 
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hook-up, a market for which all groups are avid and on 
the basis of which all the alliances are formed. 


Given this double observation, the government therefore 
wants to accelerate the spread of cable even without 
waiting for the 1995 comprehensive bill on telecommu- 
nications and audiovisual. The purpose is to advance in 
three directions: regulating the distribution of the sav- 
ings Fund networks, making better use of the currently 
installed hook-ups by promoting a low-cost, eight 
channel “antenna service,” and, lastly, mobilizing Canal 
Plus in the service of cable. 


Overcoming Misgivings 


The first item is to take advantage of the “distribution” 
of the savings Fund networks to ask white knights to 
commit to the building of three million new hook-ups. If 
the most commonly mentioned plan comes about, it will 
entail a “tax” of two million hook-ups for France 
Telecom (that would buy back 700,000 of the “cable 
plan” hook-ups) and one million for the General water 
service, the heir of the Fund’s “private” networks. Still, 
it will be necessary to overcome the many misgivings 
that have been “holding up” this distribution for months 
(LE MONDE of 10 February). 


The second approach is to get a “minimum” of cable 
“service” into a maximum of households and, above all, 
in the four million households that are currently cable- 
ready but still not subscribers. To promote this eight- 
channel ‘“‘antenna service” that the communes could 
subsidize, the standardization of the building's networks 
and their connection could be income tax deductible 
(and this could generate an additional FF! billion in 
yearly work over four years) and cable operators could be 
enticed to spread out the associated charges. However, 
that means legislative changes even if restricted to a few 
articles. But any audiovisual entry into the parliamen- 
tary arena entails risks that the administration wants to 
endeavor to minimize. Moreover, one of the political 
advantages of the “major bill” on “information high- 
ways” is to defer until later (meaning the fall of 1995) the 
basic legislative issues. 


Lastly, and not the least controversial of the recom- 
mended approaches, Canal Plus 1s to become the loco- 
motive for cable. Andre Rousselet’s stunning resignation 
eccurred when the draft protocol on renewing the 
approval for the encoded channel was virtually com- 
pleted. Even if he did so grudgingly, by challenging such 
“banditry,”” Rousselet had actually resigned himself in 
January to assisting cable in the amount of FF450 
million over three years. At the time he laid down two 
conditions for Jacques Friedmann, the negotiator desig- 
nated by Edouard Balladur to handle this interministe- 
rial portfolio: cable should “transparently” carry pro- 
grams (equivalent to the U.S. must-carry rule) and the 
financial effort should motivate, on a priority and equal 
basis, the Canal Plus subscribers to subscribe to cable. 
The precise details remain to be specified, but this could 
be done speedily if the new chairman of the encoded 
channel, Pierre Lescure, as would be entirely logical, 
adopts the same negotiating positions as Rousselet. 
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This is tantarnount to stating that the three approaches 
spelled out for the first stage of the “information high- 
ways” are still full of clutter and the “national” cable 
“companies” will have to cleared out of the way first. 


France Telecom Launches Radiomessage Network 


94WS0250A Paris AFP SCIENCES in French 
10 Feb 94 p 13 


[Unsigned article: “France Telecom Opens Network for 
Data Transmission by Radio, Mobipac’’} 


[Text] Paris—On 8 February, France Telecom 
announced the opening of a network for data transmis- 
sion by radio, beamed above all at users of laptop 
computers whose coverage will be expanded progres- 
sively from the Paris region to all of the urban areas of 
metropolitan France. 


This network, christened Mobipac, was opened commer- 
cially in Paris after 8 months of tests by 6 enterprises 
using 80 laptop computers. Mobipac will be a competitor 
of the TDR (Generale des Eaux Group) data transmis- 
sion service whose opening is scheduled for mid-March. 


The subscription to Mobipac—a network that transmits 
data in “packets” by means of radio-modem—will cost 
between 180 and 250 francs [Fr] per month, depending 
on the desired coverage area. According to Mr. Alain 
Texier, general manager of France Telecom Mobiles 
Data, there wi'l be a communication price added on top 
of that figure, depending on the data volume 
transmitted. 


France Telecom Mobiles hopes that Mobipac—which 
focuses above all on enterprises using a large number of 
laptop computers—will link “hundreds of terminals” 
between now and the end of the year, triple the number by 
the end of 1995, in order then to reach a figure of 100,000 
terminals by the year 2000. The average bill should come 
to around Fr500 per computer and per month. 


Progress in Installing Telephones in New Laender 
Described 


94WS0254A Duesseldorf VDI NACHRICHTEN 
in German No. 8, 25 Feb 94 p 2 


[Article by Gerd Krause: “Speedy Connection with Suc- 
cessful Number”; Subheads: “DBP Telekom Exceeds 
Pian with Expansion of East German Telephone 
System”; “Although Business Customers Now Well Pro- 
vided for, Individual Customers Still Must Bide Their 
Time”} 


[Text] Duesseldorf, 25 February 1994—On Thursday, a 
week ago, in Bonn, a visibly proud Telekom director, 
Helmut Ricke, announced the halfway results of the 
“Telekom 2000” program initiated in 1990, providing 
the new laender with an installed and expanded telecom- 
munications infrastructure by 1997. “Altogether, since 
1990, we have made a telephone hook-up available to 
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nearly 2.3 million customers.”’ That is more than the 
GDR had created during the time it was in existence. At 
present the total inventory of telephone connections in 
the new laender comes to nearly 4.1 million. 


This means that Telekom is some 600,000 hook-ups over 
the original plan. In 1993 alone, 1,021,465 telephone 
connections were installed. ““Turn-key” general entrepre- 
neurs from the industry—a special measure that is to 
expire by the end of the year—were the source of 
225,210 of those connections. 


Entirely new arrivals in East Germany are the C-mobile 
radio network, the Chekker packet radio, Cityruf and the 
D1 digital mobile radio system that have by now become 
available virtually area-wide. The newly created digital 
data system will mainly benefit business customers who 
will enjoy absolutely top priority, according to a state- 
ment by Telekom. In 1993 alone, 282,000 hook-ups were 
placed at the disposal of just the business sector. A 
relieved Helmut Ricke announced that for the first time, 
the number of installed business-customer connections 
exceeded the number of incoming orders. Ricke did 
concede: “In the individual-customer sector we still have 
not realized any far-reaching turnaround of the trend.” 
Wilhelm Paellmann, managing director for the develop- 
ment in East Germany, went on to say that at present 
there are still about two million individual customers 
and nearly 270,000 business customers that have to wait 
for a telephone connection. 


With a total of DM60 billion provided for the “Telekom 
2000” project, Telekom is still the largest single investor in 
the new laender. Telekom director Ricke asserted that li 
has even been possible to create or guarantee nearly 50,000 
jobs out of the approximately DM 28 billion that Telekom 
has already expended. As a result, in 1992-1993, East 
German firms profited from orders worth about DMS.2 
billion. Last year, however, the commitment again resulted 
in a “planned” loss for Telekom in the East German 
business of “not significantly less than DM2 billion.” 
Telekom director Ricke does not anticipate being in the 
black in the new laender before the year 2,001. 


For Kurt van Haaren, chairman of the German Postal 
Union [DPG], in any event, this 1s also a social commit- 
ment, “completely the opposite of private investors who 
do not show anywhere near as much initiative and 
feeling of responsibility ~ 


Even in the view of the Federal Association of German 
Industry [BDI], “Telekom's current result can be 
deemed good,” admits Berthold Gellner, in charge of the 
BDI's traffic and telecommunications department. 
Gellner is obliged to acknowledge: “The number of 
complaints from companies against Telekom have con- 
spicuously and considerably declined.” Telekom has 
demonstrated “that it 1s up to the challenges of reunifi- 
cation.” Industry 1s now waiting for “the high invest- 
ments in the installation and expansion of the modern 
telecommunications infrastructure to be continued.” 
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Wilhelm Huebner, however, chairman of the Associa- 
tion of Postal Users, representing the interests of private- 
sector postal customers, gives Telekom an overall grade 
of “unsatisfactory.” “Our association has the greatest 
respect for the achievements of Telekom's managers and 
employees. But Telekom has no underlying plan.” While 
one section of a city gets “telephone hook-ups like 
crazy,” that no one needs, a block or two up the street 
small businesses are closing their doors because they are 
not getting any telephone connection. Huebner’s funda- 
mental criticism is: “After reunification, Telekom was 
absolutely too hasty in imposing on East Germany’s 
postal system its own organizational structure that was 
already dysfunctional in the West.” 


New French Mobile Data Network Described 


94WUSO2S8A Parts MESSAGES in French 
Jan/Feb 94 pp 38-39 


{Article by Laurence Alary-Grall: “A Mobile Data- 
Transmission Network; Mobipac Gives Wings to 
Data’ —first paragraph is MESSAGES introduction] 


[Text] With Mobipac, a new service offered by France 
Telecom, exchanging data with mobiles becomes as 
simple as making a phone call. Good news for ali those 
whose work involves traveling. 


Question: guess what a salesman, a taxi driver, a main- 
tenance technician, and a truck driver have in common? 
Answer: all would like to remain in touch with their 
companies’ information networks while on the road. 
Until now, this dream could not be completely fulfilled. 
Even with portable terminals, there were no simple and 
reliable means to consult databases or leave messages in 
an electronic mailbox. Then came Mobipac. With this 
new France Telecom service, data transmission to and 
from mobile terminals becomes a reality. 


Back in February 1993, the Ministry of Post and Tele- 
communications authorized France Telecom Mobiles 
Data (a subsidiary of Transpac and France Telecom 
Mobiles Radio-Messaging) and the French Radio- 
Broadcast Data Transmission Company (TDR, of the 
(seneral Water Company group) to set up and operate a 
radio-broadcasting network reserved for data (3RD). 
According to the call for bids, the two competitors agreed 
to set up a permanent network accessible to all and that 
would eventually serve a geographic area representing 
over 60 percent of the continental French population. 


Four months after obtaining its license, France Telecom 
Mobiles Data (which in the meantime had entered into a 
partnership with Bell South Mobile Data, a subsidiary of 
the US. operator Bell South) created Mobipac, the first 
French data-transmission network to use the airwaves. 
Offered in July 1993 in Paris and the Paris area as an 
experiment, the service has been available to the entire 
Ile-de-France region since February 1994. It should soon 
be extended to large provincial towns and to the main 
highways connecting them 
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How do you access Mobipac? Quite simply, with a radio 
modem the size of a pocket telephone, which connects 
you to the network. No need to look for a telephone plug: 
just connect the modem to any portable microcomputer 
and it immediately becomes a genuine radiocommuni- 
cation terminal. Calls are billed according to the volume 
of data transmitted rather than according to the length of 
the call. Rapid and reliable, Mobipac comes with a 
certification process that ensures the security of each 
transaction. 


Like its future rival from TDR, the France Telecom 
network relies on the international Mobitex standard 
developed by the Swedish company Ericsson. This stan- 
dard, which is already used in seven European countnes, 
in North America, and in Australia, 1s public and made 
available without a license to all manufacturers and 
developers wishing to offer compatible equipment or 
applications. For users, this is a guarantee of finding a 
wide choice of terminals at reasonable prices. For the 
two operators, which will eventually invest several hun- 
dreds of millions in the business, it means a prospective 
market of 600,000 users, representing 5 billion francs 
[Fr] in sales between now and the year 2000. 


There is a large potential clientele, ranging from trucking 
to customer-service companies, not to mention traveling 
executives. Thanks to this system, maintenance techni- 
cians will no longer have to wait until the information 
they need is sent to them by telephone. They will be able 
to access directly the history of the machine they must 
service, then send their report, and have the customer 
billed for their services immediately. 


Combining Voice, Data and Image 


Sales people will no longer have to memorize the thou- 
sand and one different versions of a product, not even 
the applicable price schedules. They will be able to tell 
their customers at any time whether the product ts in 
stock and when it can be delivered. Financial advisors, 
for their part, will be able to perform instant simulations 
for their prospective clients. Trucking companies will be 
able to adjust their fleet movements based on immediate 
needs rather than according to a pre-planned schedule as 
in the past. As for taxis, they will at last allow their 
customers to pay by credit card since they will have 
instant access to bank servers and will thus enjoy the 
payment guarantee that comes with that service. 


Planned for the next few months are: preparation of the 
rate schedule (until now, the service was available for a 
flat fee of FrS00 per month and per terminal, exclusive 
of taxes, with unlimited use), extension of the network 
coverage, and the signature of European “roaming” 
agreements making it possible to use the same terminal 
in several European Union countries. Finally, a partner- 
ship policy will be implemented. “It 1s through close 
collaboration with system integrators, SSIIs [data- 
processing services and engineering company], and ter- 
minal manufacturers that we shall develop solutions that 
exactly match corporate needs,” Alain Texier, director of 
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France Telecom Mobiles Data, acknowledged. Besides, 
the France Telecom subsidiary intends to continue the 
partnership policy it started already last fall with Lotu. 
Development, to launch the first mobile-users dedicated 
electronic messaging service, and with Digital Equip- 
ment, in the context of the European Mobile Program 
initiated by the computer manufacturer. 


What, then, does the future have in store for Mobipac? 
The ball is with the 30 percent of active people who 
crisscross our towns and our countryside every day. One 
thing is certain: Mobipac fulfills the wish of many 
traveling professionals, namely to remain in constant 
touch with their company’s information network while 
working. Now, the French operator must fulfill another, 
still more ambitious wish: to combine voice, data, and 
images in a single mobile terminal. According to experts, 
the multimedia mobile terminal is not exactly for 
tomorrow. But time flies... 


French Research in Digital TV Airwave 
Transmission 

94WS0258B Paris MESSAGES in French 
Jan/Feb 94 pp 40-41 


[Article by Laurence Alary-Grall: “Toward High- 
Definition Through the Airwaves: Terrestrial Broadcast 
Television in the Digital TV Race”—first paragraph is 
MESSAGES introduction] 


[Text] Like cable and satellite television, terrestrial 
broadcast television 1s preparing for the digital revolu- 
tion. By developing a new modulation type, researchers 
at France Telecom and TDF [French Television Broad- 
casting Company] have taken the lead. They must now 
turn that technological lead into an industrial success 


The digital revolution does not affect only cable or 
satellite television: terrestrial broadcasting antennas, 
too, are starting to use the binary language. Witness the 
digital terrestrial broadcasting experiment presented last 
year by the Rennes Joint Center for the Study of Broad- 
casting and Telecommunications (CCETT) at the 
Montreux, Switzerland, International Symposium on 
Television. That world premiere earned the researchers 
of France Telecom and TDF the gold medal of the 
symposium. 


For two years already, the researchers in charge of the 
French project STERNE (Television System Using 
Advanced Digital Radio-Broadcasting) have been 
working on the broadcasting system of the future. “Our 
objective,” explained Philippe Bernard, who is in charge 
of the project at the CCETT, “is to create a digital 
terrestrial broadcasting network that will meet three 
priority requirements: multiplexing, i.e. the simulta- 
neous broadcasting of several programs on the same 
channel, portability, and a potential application in 
high-definition television.” 


A first stage, continuing research on digital radio (MES- 


SAGES, No. 427) was completed at the beginning of 
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1993 with the development of the first equipment 
capable of digitally broadcasting a program of traditional 
quality (SECAM) [sequential memory color] to portable 
receivers. The second stage, the one presented at the 
Montreux symposium, saw the broadcasting of three 
digital television programs on a channel similar to those 
of today’s television sets; one of the programs was in 
16/9 format, another used encrypted images. The last 
stage, scheduled for the first quarter of this year, should 
cover the routing of a high definition television program 
to fixed receivers. 


The Sterne project prefigures tomorrow's terrestrial 
broadcast television, with dozens of channels and por- 
table sets. Plus flat-panel displays similar to those of 
microcomputers, requiring no wire connection to an 
antenna or a network. Viewers will no longer miss a 
single episode of a favorite soap opera: from the bath- 
room to the kitchen, thanks to its built-in antenna, 
television will move through all the rooms of the house 
with no image deterioration. “From the radio to the 
telephone, all communication tools are already wireless, 
except television. It, too, must eventually become 
mobile.” Bruno Chetaille, the TDF president, stated at 
the Montreux symposium. 


The actual discovery of the CCETT researchers does not 
reside so much in the development of this digital terres- 
trial broadcasting network as in the modulation tech- 
nique they used. By December 1992, the Rennes Elec- 
tronic Laboratory (LER) of Thomson-CSF and the BBC 
had already proved that it was possible to broadcast a 
digital television program through a standard television 
channel. To do this, the LER used a modulation tech- 
nique with a very high spectral efficiency 1n its transmit- 
ting and receiving equipment; it 1s called OFDM 
(Orthogonal Frequency Division Multiplexing). 


The main advantage of this technique ts its “sturdiness” 
with respect to the broadcasting channel. Actually, obsta- 
cles (trees, hills, buildings) will interfere with wave 
propagation, altering signal quality. In the case of a 
digital signal, interference increases with the data 
volume to be transmitted. The solution then consists of 
distributing the signal over several carner waves (from 
1.000 to 8,000) instead of a single one, each wave 
accounting for a small data throughput. As a result, if 
there is any interference it will no longer alter the entire 
signal, but only part of 1t. The loss of images 1s therefore 
reduced. 


Frequency Savings 


Although it 1s a marked progress, the OFDM technique 
cannot totally eliminate interference: some data are 
transmitted correctly, but others are absorbed by the 
channel “fading.” CCETT engineers, therefore, devel- 
oped a new type of modulation derived from OFDM: 
COFDM. The carrier waves are related io each other by 
a code (hence the C in COFDM), creating a redundancy 
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in the transported data. The receiver can thus reconsti- 
tute any lost data by using the correlation that links them 
to the data received. As in a puzzle. 


That technological lead must now be turned into an 
industrial success. The COFDM modulation seems to 
have a good chance to be adopted as the European digital 
standard. Launched by the European Union in April 
1992, as part of the RACE-2 [Research and Develop- 
ment in Advanced Technologies for Europe] program, 
the DTTB (Digital Television Terrestrial Broadcasting) 
project headed by the CCETT aims to develop a stan- 
dard based on COFDM modulation. Philips, Grundig, 
and Thomson closely follow these developments with a 
view to their forthcoming industnialization. 


This discovery has opened huge new prospects. In par- 
ticular for network operators. Because the COFDM 
technique can handle imperfections in wave propaga- 
tion, it is compatible with the installation of a single- 
frequency network: it becomes possible to broadcast the 
same signal throughout the territory on a single fre- 
quency (instead of several frequencies as is the case 
now). The advantage is to economize the frequency 
spectrum, which ts severely taxed by radio broadcasters 
as well as radio amateurs, civil and military authorities, 
and mobile terminals. 


Another advantage is that transmitters operating at 
maximum power are no longer required to cover the 
possible broadest area. All that is required is dense 
networks of less powerful, and therefore less expensive, 
transmitters matching the relief of the area. The system 
also provides compatibility with current analog net- 
works. “You can therefore keep the transmitters that are 
used today and, for digital transmission, use the channels 
that cannot be used for analog transmission,” Philippe 
Bernard explained. 


Why, then, did it take so long to digitize terrestrial 
broadcasting? “Because, until now, researchers and gov- 
ernments gave priority to cable and satellite develop- 
ment for new television techniques,” Philippe Bernard 
claimed. As far as terrestrial broadcasting was con- 
cerned, there was no reason to hurry. No reason except 
the current scarcity of frequencies and the experts’ 
increasing conviction that if television is to be digital it 
should be digital from end to end. Another certainty: 
terrestrial broadcast television still has a bright future 
and will remain the most common reception type for at 
least the next 20 years. This is why, like other broad- 
casting media, it must benefit from the progress of digital 
broadcasting. Besides, the widespread use of digital 
receivers, as a result of the probable rapid development 
of cable and satellite television, will require an adapta- 
tion of terrestrial broadcasting. 


The main problem is how to manage “simulcasting,” 
i.e. the simultaneous broadcasting of analog and digital 
signals. Traditional television sets will receive only 
analog signals. Therefore, the networks cannot afford 
to switch suddenly to digital signals without penalizing 
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a large part of the public, forced to acquire new 
receivers or decoders. For quite some time, they will 
still have to broadcast both analog and digital signals. 
In other words, they must prepare for the future while 
serving present users. It is a difficult objective consid- 
ering the fierce competition that terrestrial broad- 
casting networks can expect from cable and satellite 
operators in years to come. 


Ericsson Experiences Delays in Developing New 
Network Equipment 

94WS0259A Stockholm SVENSKA DAGBLADET 

in Swedish 10 Feb 94 p 26 


[Article by Gote Andersson: “Expensive Delay for 
Ericsson”’} 


[Text] Ericsson has been delayed by at least a year with 
its new SDH, Synchronous Digital Hierarchy, products. 


If the products are not ready on time Ericsson risks 
losing the contracts it has obtained in Sweden, Germany, 
Great Britain, Switzerland and Mexico. 


Each country involves markets worth hundreds of 
millions of kronor for Ericsson, which is making a 
billion-kronor investment in SDH products. 


Selected Suppliers 


Swedish Telia began installing network equipment in 
September 1993, but Ericsson, one of the two selected 
suppliers, cannot deliver. 


“Our expansion program is now several months behind 
schedule. The reason is that our suppliers are having a 
hard time delivering the volume that was agreed on,” 
said Lars Rydin, who is responsible for network 
development at Telia. 


Not Singled Out 
Ericsson has not been officially singled out. 


But Telia has only two suppliers of SDH equipment, 
Ericsson and Italy's Marconi. 


SVENSKA DAGBLADET has learned that Ericsson has 
been unable to make any deliveries in accordance with 
the agreement that was reached in November 1992. 


SDH is the collective name for a new generation of 
products that are used to send and direct the traffic 
(signals) in the telecommunications network. 


The advantage is that the capacity of existing optical 
cables can be increased by eight times compared with 
what today's products are capable of. 


In addition the SDH network takes care of a number of 
new telecommunications services, primarily redirecting 
traffic in the telecommunications network among dif- 
ferent optical cables in a matter of seconds. 
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Building Telecommunications Network 


SDH products are no alternative to today’s AXE 
exchanges or the new ATM exchanges. SDH comple- 
ments these telecommunications exchanges and per- 
forms services that they cannot handle. 


In the fall of 1993 Telia began a large-scale investment 
program. Telia is rebuilding the telecommunications 
network and building a so-called transport network. In 
1993 Telia invested a total of around | billion kronor in 
the transport network, of which around 100 million 
kronor was spent on SDH equipment. 


First in Europe 


SDH investments are expected to rise to 250 million 
kronor in 1994. Telia is the first in Europe, possibly in 
the entire world, with its large-scale expansion. 


We asked what happened to Ericsson. Is the firm unable 
to make deliveries to Telia? 


“I do not comment on specific customer situations. 
What we can see is that the entire branch has been hit by 
approximately a one-year delay,” answered Magnus 
Warbert of Ericsson Telecom, head of Business Unit 
Transport Network, which is responsible for Ericsson's 
SDH products. 


What is the reason for the delay? 


“Both suppliers and network operators underestimated 
the complexity of the problems that occur when SDH 
products are designed,” Warbert replied. 


“This involves problems in three areas: Hardware, the 
circuits that will be used are very complicated. The 
design of software and systems was more complicated 
than we anticipated. And we underestimated the prob- 
lems with the telecommunications network, all the dif- 
ferent parts of the network that must work together,” he 
said. 


We pointed out that Marconi of Italy seems to have been 
more successful than Ericsson. It has made deliveries to 
Telia. It has products to sell. 
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Deliveries Promised 

“All suppliers who deliver a complete package of SDH 
products have experienced delays. All in all no supplier 
with a complete line has come farther than we have,” 
replied Warbert, who stated that Marconi does not offer 
all SDH products. 


Warbert promised that Ericsson will deliver commercial 
products from all three SDH product segments this year. 
(See box) 


“TI will not say which network operator will get them. But 
it will be a reality this year.” 


Is there any central product in the SDH portfolio that the 
firm will be unable to deliver in 1994? 


“I am not going to answer that,” Warbert replied. 


Operators to Choose 


Network operators in most of Ericsson’s AXE markets 
have not yet chosen an SDH supplier. 


Ericsson expects systems and suppliers to be selected in 
1994 and 1995. 


[Box, p 26] 
Guidance System Directs Telecommunications Traffic 
A complete product portfolio for SDH includes: 


Three different types of a new telecommunications 
exchange, so-called cross-couplers. Multiplexors, line 
systems (transmitters and receivers) in fiber-optic sys- 
tems (divided into three different categories with dif- 
ferent capacities). Plus a central guidance system for 
operation and maintenance of the entire telecommuni- 
cations network. 


The guidance system 1s one of the big new elements in 
transport networks. Local and central guidance systems 
can add and subtract traffic. Both cross-couplers and the 
guidance system are entirely new products, nothing like 
them has ever existed before. For multiplexors and line 
systems a new generation of products is involved. 
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COMPUTERS 


Hungary: Videoton Profitable in 1993 


94P60140A BUDAPEST HVG in Hungarian 
12 Feb 94 p 16 


[Text] In 1993 Videoton Group's total business figure 
approached 13 billion forints (without counting the 
financial and investment activities), which is expected to 
have produced a 25 million forint profit. For compar- 
ison, in 1992 the group had recorded a 300 million forint 
loss within a total consolidated business of 10.7 billion 
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forints. While in 1992 the operating losses were compen- 
sated for by the group’s financial activities, last year the 
latter amounted only for a few million forint profits. The 
present owners (The Hungarian Credit Bank 66 percent, 
Szeles Gabor 25 percent, Sinko Otto and Lakatos Peter 2 
percent each, Euroinvest Co. 5 percent) have bought the 
Videoton enterprises, valued officially at the end of 1991 
around 14.5 billion forints, and transformed them into 
the present Videoton Holding—8-billion-forint capital 
base and 2.5-billion reserve fund—consisting of 26 asso- 
ciations and 6 internal units, which last year employed 
5,000 people. 
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